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Public Notice

Beginning Date: June 8, 2006
Ending Date: July 9, 2008

Name: Draft Missouri River Total Maximum Daily Load (TMDL)
Location: Across 25 Missouri Counties

Purpose: A draft copy of the Missouri River TMDL is available for public review and comment.

Description; The Missouri River is listed for impairment due to elevated levels of Chlordane and
Polycholorinated Biphenyls (PCBs) in fish tissues. Both chlordane and PCBs are now banned.
Therefore, the TMDL proposes continued monitoring of the Missouri River {o assure that levels of
these poliutants are decreasing. Section 303(d) of the Clean Water Act requires a listing of impaired
waters. All waters on this list are required to have a TMDL written for them. These are water bodies
that do not meet the Missouri Water Quality Standards even after implementing existing regulatory
programs. A TMDL document provides background information on the water body, a calculation of the
maximum poliutant load the system can incotporate without being impaired, an implementation plan to
restore water quality and, in some instances, a continuous monitoring plan. The Missouri River
Information Sheet provides background material for this TMDL document.

Obtain a Copy: Copies of the TMDL can be obtained by calling the department’'s Water Protection
Program (WPP) at 1-800-361-4827 or (§73) 751-6623.

Draft Missouri River TMDL
www.dnr.mo.govienviwpp/tmdi/missouri-r-draft-tmdi. pdf

Missouri River TMDL Information Sheet
hitp: /A dinr.mo.govienviwpp/tmdlinfo/missouri- r—chlor—pcb info.pdf

General TMDL information
http:/iwww.dnr.mo.gov/enviwpp/tmdifindex.html

Invitation to Comment: The interested public is encouraged to participate in this process if they have
concerns regarding the content of this document or if they would like {o provide written support for the
process. The program will accept written comments regarding the Missouri River TMDL. through July
g, 2008.

Address: Comments should be sent {o: Department of Natural Resources, WPP, Water Quality
Monitoring and Assessment Section, P.O. Box 176, Jefferson City, MO 65102-0176

For more Information: For more information on TMDL issues, see the U.S. Environmental Protection
Agency (EPA) Web site at www.epa.goviowow/tmdl/

For an explanation of Total Maximum Daily Loads, see the Tofal Maximum Daily Loads PDF fact
sheet,

6/14/2006
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Total Maximum Daily Load Information Sheet

Missouri River

Waterbody Segment at a Glance:

Counties: Twenty-five counties

Nearby Cities: Numerous cities and towns
Length of impairment: 533 miles (highlighted on map)
Pollutant: Chlordane and Polychlorinated

Source: Many point/non-point sources

TMDL Priority Ranking: High

Biphenyls (PCBs) in fish

Description of the Problem

Beneficial uses of Missouri River

Livestock and Wildlife Watering

Protection of Aquatic Life and Human Health — Fish Consumption
Whole Body Contact, Category B

Secondary Contact Recreation

Irrigation

Drinking Water Supply

Industrial

Use that is impaired
Protection of Human Health - Fish Consumption

Standards that apply

The action level for Chlordane in fish tissue, established by the U.S. Food and Drug
Administration (FDA) is 0.3 milligrams per kilogram (mg/kg) or parts per million (ppm).
The FDA sets a 2.0 mg/kg limit on interstate shipment of fish for human consumption. The
U.S. Environmental Protection Agency sets a human health screening level of 0.01 mg/kg on
PCBs in fish.

Revised 6/2006 i



Background information and Water Quality Data
Prior to 2001, the Missouri Department of Health and Senior Services maintained a fish
consumption advisory on all waters in the state outside the Ozark Plateau. This advisory, which
included the Missouri and Mississippi Rivers, recommended consumption of no more than one meal
per week of carp, catfish, buffalo, drum, sucker or paddlefish due to chlorinated hydrocarbon
pesticides such as Dieldrin, Chlordane and DDT. The Department of Health and Senior Services
lifted this advisory in 2001 due to declining levels of these chemicals in most fish species. The
~-eurtent advisory (2004) replaced the lifted advisory-for-the Missouri-and-Mississippi Rivers: Thls
-...advisory recommends that no- sturgeon or sturgeon eggs should be eaten- due to elevated ieveis of
- Chlordanie-and PCBs. - -

Chlordane is a pesticide that was commonly uss,d,vin,'rh;':,vpasrwfor,vtermitaﬁcvontrol.,ﬁ.lt wasalsousedat ...

nurseries, on golf courses and in agriculture. Chlordane was banned for agricultural use in 1975
and for all uses in 1988, but (due to its persistence) eroding contaminated soil can provide a
continuing source of Chlordane to streams and lakes. PCBs are a mixture of up to 200 different
chlorinated compounds and are stable under conditions of high pressure and high temperature.
PCBs were commonly used in transformers and other electrical equipment such as fluorescent light

—fixtures-as-coolants-and-fubricants-and were-also-used-as hydraulic-oils, .S production ended in
1977 due to concerns about the persistence of PCBs in the environment. Chlordane and PCBs
degrade very slowly and bio-accumulate in fish tissue, particularly in bottom-dwelling/feeding fish.
Table 1 below gives information on the levels of these two chemicals in sturgeon in the Missouri
River within or where it borders the State of Missouri.

Table 1. Average Annual Levels of Chlordane and PCBs (in mg/kg) of All Samples in the
Missouri River Within or Bordering the State of Missouri.

Number | Number | Missouri River Average of all
Year®* | of Fish in of sampling sites
Sample®** | Samples | Chlordane PCBs
collected | (Standard 0.3) {Standard 0.01)
1997 51 5 3.0060 22776
1998 40 2 1.6225 1.2250
1999 40 4 - 2.2063 0.8231
2000 5/61 1/5 0.9000 0.4335
2001 15 3 2.9400 2.0300
2002 58 3 No sample 0.9390
2004 92 25 ‘No sample 2.5139

*Data may be from different locations within a given year and between years,
**The first nomber ig the number of fish or samples collected for Chlordane the second number for PCBs

Revised 6/2006 2



The department recognizes that data collected to date does not always reflect a downward trend of
PCBs or Chlordane on a year-to-year basis. However, this is most likely due to collection
inconsistencies. Some years of data contain tissue samples of many different fish species but some
years contain only one or two species of fish. Fatty fish, such as carp, tend to absorb more PCBs
than a less fatty fish such as catfish. Likewise, feeding habits, rainfall and age and size of the

fish can effect the amount of sediment (thus PCBs and Chlordane) assimilated by fish or the
bio-accumulative effect. The most recent data predominately sampled catfish and sturgeon,
however in 2004, only sturgeon was sampled. This would tend to show increasing levels of PCBs
and Chlordane in later years and obscure the overall downward trend.

As mentioned, these pollutants degrade slowly and are extremely persistent in the environment.

However, since they are no longer produced, a downward trend is inevitable and the department
recommends the development of a consistent protocol for measurement of the pollutants in fish

tissue and continued sampling.

For more information call or write:
Missouri Department of Natural Resources
Water Protection Program

P.O.Box 176

Jefferson City, MO 65102-0176

Office 1-800-361-4827 or (573) 751-1300
Fax (573) 522-9920

Program Home Page: www.dnr.mo.gov/env/wpp/index.html

Revised 6/2006 3






Missouri Department of Natural Resources
Water Protection Program

Total Maximum Daily Load for

Chlordane and Polychlorinated Biphenyls
~ in Missouri River

Draft Final June 9, 2006



Total Maximum Daily Load for Missouri River

- Draft Total Maximum Daily Load (TMDL)
For Missouri River
Pollutant: Chlordane and Polychlorinated Biphenyls (PCBs) in Fish Tissue

Name: Missouri River

" Location: Across 25 counties: Atchison; Holt, Andrew,
~ Buchanan, Platte, Clay, Jackson, Ray, Lafayette, Catroll,
Saline, Chariton, Howard, Cooper, Moniteau, Boone, Cole,

—Callaway, Osage, Montgomery,-Gasconade, Warren, Frankling - -
St. Charles, and St. Louis Counties

' Hydrologic Unit Code (HUC): 10240001, 10240005,
10240011, 10300101, 10300102, 10300200 . .

‘Water Body Identification Numbers (WBID): 1604 (100 miles), 701 {129 miles),
356 (125 miles) and 226 (179 miles)

Missouri Steam Classification: The Missouri River is classified in the Missouri
Water Quality Standards (WQS) as a Class P! stream

Beneficial Uses for Missouri River®:

« Livestock and Wildlife Watering

* Protection of Aquatic Life and Human Health — Fish Consumption
+ Whole Body Contact Recreation, Category B

+ Secondary Contact Recreation

s [rrigation

» Drinking Water Supply

» Industrial

Pollutant: Chlordane and PCBs in fish tissue
Size of Impaired Segment: 533 miles
Pollutant Source: Many point and non-point sources

TMDL. Priority Ranking: High

' Class P streams maintain permanent flow even in drought periods
? For beneficial uses see 10 CSR 20-7.0310(C) and Table (H)



Total Maximum Daily Load for Missouri River

1. Introduction and Problem Identification
1.1 Study Area Description:

The Missouri River is 2,565 mile long starting at its headwaters in the Jefferson, Madison
and Gallatin Rivers, which converge near Three Forks, Montana to form the Missouri

‘River. The river flows north through mountainous canyons before emerging from the
mountains near Great Falls, Montana. It flows east across the plains of Montana into
North Dakota, then turns southeast flowing into South Dakota and along the north and
eastern edge of Nebraska. The river forms part of Nebraska’s border with South Dakota
and nearly its entire boundary with Iowa, flowing past Sioux City and Omaha. The river
forms the entire boundary between Nebraska and Missouri and part of the boundary
between Missouri and Kansas. At Kansas City, the river turns eastward and flows across
Missouri where it joins the Mississippi River just north of St. Louis. The Missouri River
sub-basin is the largest sub-basin in the Mississippi River basin, covering more than
500,000 square miles.

The TMDL discussed in this report is for the portion of the Missouri River that begins on
the border of Towa and Missouri, approximately 10 miles north of Watson, Missouri at
River Mile 544 (Figure 1). Table A in the appendix provides a detailed description of the
25 sampling locations along the Missouri River shown in Figure 1. Land use for this
533-mile segment of the Missouri River is shown in Figure 2. Within the impaired
segment, three major tributaries enter the Missouri River. These tributaries are the Platte,
Blue and Osage Rivers, and their confluences are at Missouri River Miles 391, 358 and
133, respectively.

1.2 Problem Identification:

Prior to 2001, the Missouri Department of Health and Senior Services maintained a fish
consumption advisory on all waters in the state outside the Ozark Plateau. This advisory,
which included the Missouri River, recommended consumption of no more than one meal
per week of carp, catfish, buffale, drum, sucker or paddlefish due to chlorinated
hydrocarbon pesticides such as Dieldrin, Chlordane and DDT. The Department of Health
and Senior Services replaced this advisory with the 2004 advisory for the Missouri River,
which recommends that no sturgeon or sturgeon eggs should be eaten due to elevated
levels of Chlordane and PCBs (MDNR, 2004).
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Total Maximum Daily Load for Missouri River

Table 1 summarizes the information on the impaired segments in Missouri River based
on the 2002 303(d) listing.

Table 1: Missouri 2002 303(d) List for Impaired Segments in Missouri River

WBID | Waterbody Size | Unit | Pollatant Downstream | Upstream Priority
County County
701 Missouri River | 129 Miles | Chlordane, PCBs | Gasconade | Chariton 1 High
356 Missouri River | 125 Miles | Chlordane, PCBs | Charjton Tackson High o
[226 | Missouri River | 179 | Miles | Chlordane, PCBs | Jackson [ Atchison [ High | ... ..
1604 Missouri River | 100 Miles | Chlordane, PCBs ! 8t. Louis Gasconade High

~Z-Current-Water-Quality Condition and Desired Endpoint-
2.1 Current Water Quality Condition:

Several agencies collected fish tissue samples at numerous monitoring sites along the
Missouri River from 1978 to 2004. The goal of the fish tissue monitoring and survey
program was to analyze fish tissue samples for Chlordane and PCBs in order to define

water body segments impacted by contamination. Bottom feeding fish such as carp were
sampled because of their feeding or dwelling preferences near the bottom of the water
column where Chlordane and PCBs remain in the sediments.

Even though they have been banned, both Chlordane and PCBs degrade very slowly,
making them particulatly persistent in the environment. They remain in the soil for long
periods of time. Because these pollutants are not soluble they cannot be found in the
water column. Instead they adsorb to soil particles in lakebed or streambed sediments.
Bottom-feeding fish, such as carp, become exposed to Chlordane and PCBs due to their
feeding and dwelling preferences near streambeds or lakebeds where contaminated
sediments persist. Fish uptake these pollutants in water through their gills and through
the consumption of contaminated aquatic organisms. Once the pollutants are absorbed
into the bloodstream, they accumulate primarily in fatty tissues. Once in the fatty tissues,
the pollutants have the ability to biomagnify, or increase in concentration, as the
compound is transferred through the food chain. These fish include fatty fish, such as
carp, catfish, buffalo, drum, suckers and paddlefish.

2.2 TMDL Endpoint:

Action level for Chlordane in fish tissue as established by the U.S. Food and Drug
Administration (FDA), is 0.3 milligrams per kilogram (mg/kg) or parts per million (ppm).
The FDA set a 2.0 mg/kg limit on interstate shipment of fish for human consumption.
The United States Environmental Protection Agency (U.S. EPA) sets a human health
screening level of 0.01 mg/kg on PCBs in fish (MDNR, 2004 and U.S. EPA, 2004).

Based on water quality criterion specified by FDA and EPA, the endpoint delineating
sufficient water quality to fully support the designated use will be average fish tissue
concentrations below 0.3 mg/kg for Chlordane and 0.01 mg/kg for PCBs, respectively.
These endpoints will lead to the removal of fish consumption advisories.
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3. Anti-degradation Policy

Missouri’s WQS include EPA’s “three-tiered” approach to anti-degradation and may be
found at 10 CSR 20-7.031(2).

Tier 1 — Protects existing uses and provides the absolute floor of water quality for all
waters of the United States (U.S.). Existing instream water uses are those uses that were
attained on or after November 29, 1975, the date of EPA’s first WQS regulation, or uses
for which existing water quality is suitable unless prevented by physical problems such as
substrate or flow.

Tier 2 — Protects the level of water quality necessary to support propagation of fish,
shellfish and wildlife and recreation in and on the water in waters that are currently of
higher quality than required to support these uses. Before water quality in Tier 2 waters
can be lowered, there must be an anti-degradation review consisting of: (1) a finding that
it is necessary to accommodate important economical or social development in the area
where the waters are located; (2) full satisfaction of all intergovernmental coordination
and public participation provisions; and (3) assurance that the highest statutory and
regulatory requirements for point sources and best management practices for non-point
sources are achieved. Furthermore, water quality may not be lowered to less than the
level necessary to fully protect the “fishable/swimmable” uses and other existing uses.

Tier 3 ~ Protects the quality of outstanding national resources, such as waters of national
and state parks, wildlife refuges and water of exceptional recreational or ecological
significance. There may be no new or increased discharges to these waters and no new or
increased discharges to tributaries of these waters that would result in lower water quality
(with the exception of some limited activities that result in temporary and short-term
changes in water quality).

4. Source Inventory and Assessment

4.1 Chlordane:

Chlordane has been identified as a pollutant of concern because it is a bio-accumulative
pesticide that is carcinogenic and can cause both acute and chronic toxic effects. Its
polycyclic chlorinated organic structure produces deleterious biological effects similar to
those of DDT, PCBs and other related substances (MDE, 2000).

Chlordane is a manufactured chemical that was used as a pesticide in the U.S. from 1948
to 1988 (ATSDR, 1995). Since its introduction in the 1940s, Chlordane was used as a
broad-spectrum pesticide for agricultural, home and commercial control of insects until it
was withdrawn from the market in 1988. The original source of Chlordane was runoff,
particularly from urban areas where widespread termite eradication occurred around
homes in the 1970s and 1980s. Chlordane was also used at nurseries, on golf courses and
in agriculture. Chlordane was banned for agricultural use in 1975 and for all uses in
1988; therefore, no additional loading should occur. Some of its trade names include
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Oktachlor and Velsicol 1068 (ATSDR, 1995). At the height of production, Chlordane
was the second most widely used organochlorine insecticide in the U.S., with annual
production of about 11 million kg/year. Production in the U.S. in 1974 amounted to 9.5
million kg (JPCS, 1988). Over 70,000 tons of Chlordane has been manufactured since
1946 (U.S. EPA, 1998).

As previously mentioned, Chlordane degrades very slowly, and thus is extremely
persistent in the environment (with the ability to stay in the soil for over 20 years).

Chlordane is not soluble and is not found in the water column of watet bodies. Insteadit
-attaches to soil and through erosion, moves into a-water body and accumulates in-lakebed— -

or streambed sediments. It bio-accumulates in fish tissue and bottom-feeding fish (such
as carp) which become exposed to Chlordane due to their feeding or dwelling preferences

neat Chlordane-containinated sediments. Eating fish contaminated by Chlordane will not
make a person immediately ill. However, over a long period of time, Chlordane may
damage the nervous system, digestive system and the liver (MDNR, 2001).

4.2 Polychlorinated Biphenyls (PCBs):

PCBs are a mixture of up to 200 different chlorinated compounds and are stable under
conditions of high pressure and high temperature. PCBs are manmade compounds that
have been used commercially since 1929. These chemicals were manufactured as
combinations of chlorinated biphenyls that differed according to the percentage of
chlorine in the mixture. PCBs had a wide variety of industrial applications due to their
chemical stability and flame resistance. However, these characteristics also enabled them
to remain highly persistent in the environment. PCBs were commonly used as
plasticizers, heat-transfer fluids, solvent extenders, hydraulic fluids, flame retardants,
sealers, ink carriers, organic diluents and dielectric fluids. U.S. production of PCBs
ended in 1977 due to concerns about the persistence of PCBs in the environment.

U.S. industry purchased approximately 1.25 billion pounds of PCBs by the time
production stopped in 1977 (U.S. EPA, 1993). EPA estimates that 60 percent, or 750
million pounds, of PCBs produced are still in use in the U.S. in approximately 150,000
PCB transformers and 2.5 million mineral oil transformers (Graham, 1987). Another 36
percent (450 million pounds) of PCBs were either placed in landfills or dumps or were
available to biota via air, water, soil and sediments. The remaining four percent (55
million pounds) were destroyed by incineration or were degraded in the environment
(U.S. EPA, 1993). Monsanto Chemical Company in Sauget, [llinois produced
approximately 99 percent of commercial PCBs for U.S. industry and sold the compounds
under the trade name Aroclor (ATSDR, 1995a). A four digit numbering code identifies
the Aroclors. The first two digits denote the number of carbon atoms in the biphenyl
group and the last two digits represent the approximate percentage of chlorine in the
mixture. The most common PCBs manufactured include Aroclor 1242, Aroclor 1248,
Aroclor 1254 and Aroclor 1260 (Cairns et. al., 1986).

Poorly maintained hazardous waste sites that contain PCBs, industrial and municipal
incinerators burning organic wastes and illegal or improper dumping of PCB wastes such
as transformer fluids and leaks or releases from electrical transformers release PCBs into
the environment. The behavior of PCBs differs depending on the number of chlorine
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atoms present. Generally, these compounds are relatively insoluble and have the ability
to absorb strongly into organic matter. As the chlorine content increases, the solubility of
the compounds decrease and the mixture becomes more viscous. PCBs are highly
lipophilic (fat loving) and bio-accumulate in fish tissue, which can result in very high
concentrations that are unsafe for human consumption (U.S. EPA, 1980). Currently, the
primary source of PCB ingestion is through the consumption of contaminated fish
(USDHHS, 1995). Fish uptake of PCBs in water through their gills and through the
consumption of contaminated aquatic organisms. As with Chlordane, PCBs are absorbed
into the bloodstream and accumulate primarily in fatty tissues. In these faity tissues, they
have the ability to biomagnify or increase in concentration, as the compound is
transferred through the food chain, In humans and other mammals, PCBs accumulate in
the gastrointestinal tract, adipose (fatty) tissue and skin.

The manufacturing of PCBs stopped in the U.S. in 1977 because of evidence that they
accumulate in the environment which can cause harmful health effects.

5. Determination of TMDL and Allocation®

The following equation was used to calculate the TMDL.

TMDL = WLA + LA + MOS (Eq. 1)
where:

TMDL: Total Maximum Daily Load

WLA: Waste Load Allocation (for point sources)

LA: Load Allocation (for non-point sources)

MOS: Margin of Safety (to account for uncertainties)

TMDL/Loading Capacity:

TMDL or loading capacity is defined as the maximum pollutant load that a water body
can assimilate and still attain WQS. EPA banned the use of Chlordane in 1988, so no
additional Chlordane is being introduced into the environment (MDNR, 2001).
Therefore, the TMDL for Chlordane in the 533 mile impaired segment along the Missouri
River is set as zero pounds/day.

Similarly, EPA banned the use of PCBs in 1977, so no additional loading of PCBs should
occur. Therefore, the TMDL for PCBs in the 533 mile impaired segment along the
Missouri River is set as zero pounds/day.

WLA: Since Chlordane and PCBs were banned in 1988 and 1977, respectively, there
will be no discharge of Chlordane and PCBs into streams from wastewater treatment

plants and other point sources. Therefore, the WLA is set as zero pounds/day in this
TMDL.

LA: Since Chlordane and PCBs were banned, there will be no application of Chlordane
anywhere it might be discharged under runoff conditions and enter the stream.
Therefore, the LA is set as zero pounds/day in this TMDL.

* Calculations and graphs by Parsons Corporation, a Pasadena-based engineering and construction firm
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MOS: In order to ensure there is no threat of Chlordane and PCB levels impairing fish
consumption, fish advisories will remain in effect until all samples taken from fish have
met the desired endpoint for three consecutive years.

Seasonal Variation: There is no seasonal variation associated with this TMDL.

6. implem__ep_tqt_iqn

‘Since Chilordane and PCBs have been banned, there is no specific remediation plan for .~~~

this impairment. Fish tissue concentrations are declining as Chlordane and PCBs are
purged or degraded in water body sediments over time. Figures 3 and 4 show the average

~annual-Chlordane and PCB concentrations and their corresponding moving average
trends.

Figure 3: Average Annual Chlordane Concentration and Three-Year Moving
Average in Missouri River over Time

Missori River
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Figure 4: Average Annual PCB Concentration and Three-Year Moving Average in
Missouri River over Time
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The department recognizes that data collected to date does not always reflect a downward-
trend of PCBs or Chlordane on a year-to-year basis, however, that this is most likely due
to collection inconsistencies. Some years of data contain tissue samples of many
different fish species, but some years contain only one or two species of fish. Fatty fish,
such as carp, tend to absorb more PCBs than a less fatty fish such as catfish. Likewise,
feeding habits, rainfall and age and size of the fish can effect the amount of sediment
(thus PCBs and Chlordane) assimilated by fish or the bio-accumulative effect. The most
recent data predominately sampled catfish and sturgeon, however in 2004, only sturgeon
was sampled. This would tend to show increasing levels of PCBs and Chlordane in later
years and obscure the overall downward trend.

As mentioned, these pollutants degrade slowly and are extremely persistent in the
environment. However, since they are no longer produced, a downward trend is
inevitable and this TMDL recommends development of a consistent protocol for
measurement of the pollutants in fish tissue and continued sampling.

This is a phased TMDL, which means that if future data indicates fish tissue Chlordane

and PCB levels are not continuing o decline, this TMDL will be re-evaluated. This
TMDL will be incorporated into Missouri’s Water Quality Management Plan.
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Table A: Sampling Locations along Missouri River

Number | Location Station Name 1;\;;: Latitude | Longitude | Data Source
1 Efgf““ Rulo, Nebraska | RM 498 | 40.0304 | -95.4144 | NDEQ
2 Missouri | below Nodaway | oy 160 6 1399003 |-94.96022 | MpC
River River, Missouri
3 Missouri | Nodaway Island | oo ry6n 1 1399013 | 949531 | MpC
River Access, Missouri
. EPA/MDNR
4 Missouri | St. Joseph, RM 4482 |39.754 -94.858 USEPA
River Missouri MDC
. USEPA
5 Missouri | Leavenworth, RM397 1393291 |-94.9085 | MDC
‘ River Kansas USGS
EPA/MDNR
Missouri | Kansas City, - USEPA
6 River Micsours RM 365.8 |39.1194 |-94.534 MDC
USGS
Missouri | below [-635, USEPA
7 River Misoouri RM 374 (391531 | -94.6495 DG
8 Missouri | below US 169, RM 3659 |39.113 | -94.586 USEPA
River Missouri
9 Missouri | above Hwy 269, [ pyi963 1391387 | .945424 | USEPA
River Missouri
10 Missouri | above I-435, RM 361 |39.1515 |-94.5117 USEPA
River Missouri
. ) USEPA
11 Missouri | below Blue Ridge | oy 958 1301091 | 944686 | EPA/MDNR
River Blvd., Missouri MDC
Missouri | near Shoal Creek, USEPA
12 River Missoun RM 351.8 | 39.168 -94.3723 hysiyd
13 Niissourl | Napolean, Missouri | RM 329.2 |39.1342 | 940645 | MDC
T ) EPA/MDNR
14 Missouri | Lexington, RM 3173 |39.1869 | -93.8965 | USEPA
River Missouri MDC
15 Missouri | near Malta Bend, | pyroms 5 1390380 | 933614 | MDC
River Missouri
16 %fg;’“” Miami, Missouri | RM 262.7 | 39.3289 | -93.2252 MDC
17 ;’Ii'fjro““ Glasgow, Missouri | RM 226.5 392223 | -92.8505 | MDC
19 Missouri | Boonville, RM 196.7 | 38.9812 | -92.7456 MDC
River Missouri
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Table A: Sampling Locations along Missouri River

River

Number | Location Station Name Mile Latitude | Longitude | Data Source
19 Missouri | near Columbia, RM 185 | 38.9597 | -92.545 EPA/MDNR
Missouri | Jefferson City, 29 | 2R 2975 |00 1799 USEPA
[?°  IRiver Missouri |RMIB2 38875 921788 |y
21 Ir‘{/li‘fjf”“- ‘Mokane, Missouri | RM 1234 1386519 [ 918831 " | Mpe
S . EPA/MDNR
22 MUSSOULL | Hermann, Missouri-{ RM97.9~ | 3871~ -91:4391022 | MDC™—
River USGS
23 Missouri | Weldon Springs | o /0 1386565 1907332 | Mpe
River CA, Missouri
Missouri | Chesterfield, s USPHS
24 River Voo RM 39 38.6874 | -90.6627 MDC
25 Missouri | St. Chales, RM282 | 387984 |-904662 | MDC
River Missouri
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Table B: Missouri River Fish Tissue
Data Sorted by Year

MOR.
YANKTON

1976

356

U*

MORKC [BUF

1976

032

220

2261805

Missouri
R.@St
Joseph, Mo,

BUCHANAN

1976

356

U*

MO R. KC

CARP

MO R,
PLATTSMO
LUTH

CARP

1976

042

344

1876

019

124

MO R.
SIOUX CITY

CARP

1876

ND

149

558

226/80.5

Missouri
R.@St.
Joseph, Mo.

CARPSU

BUCHANAN

1976

ND

166

MO R,
PLATTSMO
UTH

CARPSU

1976

ND

ND

USEPA

MO R.
SIOUX CITY

CARPSU

19761 4

ND

136

USEPA

MO R,
YANKTON

CARPSU

1976

ND

078

MDC

7

701/82.2

Missouri R.
@ Boonville

CAT

COOPER

1976

274

810

USEPA

MO R.

i

{YANKTON

DRUM

1976

081

.134

USEPA

T

701/39.5

Missouri R,
@ Jefferson
City

FH CAT

COLE

1976

ND

ND

USEPA

MOR,
PLATTSMO
UTH

FH CAT

1976

ND

081

USEPA

MOR.
SIoUX CITY

FH CAT

1976

ND

27

USEPA

MO R.
YANKTON

FH CAT

1976

NP

ND

USEPA

701

¥
i

i

701/39.5

Missouri R,
@ Jefferson
City

GEYE

1976

. .080

448

USEPA

226

226/80.5

Missouri
R.@St.
Joseph, Mo.

GEYE

BUCHANAN

1976

189

281

LUSEPA

MO R.
PLATTSMO
UTH

G EYE

1976

010

A

USEPA

MO R.
SIOUX CITY

1976

ND

103

USEPA

LSEPA

358]

MO R.
YANKTON

1976

ND

67

MO R.KC

1976

037

781
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Table B: Missouri River Fish Tissue
Data Sorted by Year

USEPA MOR. GAR 1976] 1 ND ND
YANKTON

-------------- USEPA i TOMHTOUIGE -~ Missourt R, - {MIXED - COLE— 1 1976
e @ efferson | L !
e City
USEPA 7011701/39.5 Missouri R.
@ Jefferson
Gty

——USEPA MOR ™ ] INRED 1976 1 ND™ 063
— PLATTSMO

USEPA MOR. NRED 1976} 3 016 ND
SIOUX CITY .

USEPA _{MOR. NRED o lgrel 3 IND ND
i YANKTON i

USEPA . 22612261805, Missouti....... 1S GAR......BUCHANAN 1676, 1

o)
s)
o

R.@St.

Joseph, Mo.

USEPA ‘ MO R, SHAD H 1976] 1 ND 287
‘ SIOUX CITY

USEPA MO R. SHAD 1876 3 ;095 L .370
YANKTON

USEPA MO R. SM BUF | 1976) 1 029 136
i PLATTSMO
UTH

USEPA MOR. SM BUF 1976] 4 077 836
SIOUX CITY

USEPA TIMOR. SM BUF 1976] 2 ND 076
YANKTON

USEPA MO R. STRIPE | T 97elE ND T |ND
YANKTON

USEPA MOR. WAL N 1976] 1 012 140
SIOUX CITY

jusas 296 R* MOR. CARP 1976] 1 140 500
NEBRASKA
C o .
UsGS 206(R* MOR. CARP 1979] 1 120 A00
NEBRASKA
Uscs 1604|1604/97.9  Missouri R. [CARPSU |GASCONADE 1979 1 900 1.700
@ Hermann .
UsGs 1604/1604/97.9  |MissourfR. |CARPSU |GASCONADE, 1679 1 680 2200
@ Hermamn
usas 226|R™ MOR. GEYE 1979 1 550 1.000
NEBRASKA
c
UsGs 1604/1604/07.0  Missouri R. |SM BUF |GASCONADE 1978 1 740 800
@ Hermann

EPA/MDNR | 1604{1604/97.9 MissourlR. |BBUF GASCONADE 1980, 5 0026 ND
@ Hermann

18



Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

EPA/MDNR

226

226/80.5

Missouri
R.@St.
Joseph, Mo.

CARP

BUCHANAN

1080

022

ND

EPA/MDNR

1604

1604/97.0

Missouri R.

@ Hermann |

CARP

GASCONADE

1981

ND

ND

USEPA

226

226/30.1

Missouri R.

Leavenworth
, KRS

CARP

PLATTE

81

360

ND

USEPA

356

356/77.4

Missouri R,
@ lexington

USEPA

356

356/77 4

@ Lexington

Missouri R. |t

CARP

LAFAYETTE

1981

310

ND

EPAIMDNR

226

226/80.5

Missouri
R.@St.

EPA/MDNR

356

E}*

MG R. KC

Joseph, Mo. |

LAFAYETTE

1981

ND

ND

" |BUCHANAN

1981

ND

ND

1981

ND

ND

USEPA

356

U\k

MO R. KC

1981

1720

22.300

USEPA

356

Uw

MO R. KC

1981

=i (i M LA

210

ND

USGS

226

(>4

MOR.
NEBRASKA
C

1981

230

400

UsGs

226

[=3Gd

MO R.
NEBRASKA
C

1981

150

uses

226

R

MG R.
%

NEBRASKA |

GEYE

EPA/MDNR

1604

1604/979

Missouri R,
@ Hermann

B BUF

GASC

1081

370

1982

670

NDEQ

EPAMDNR |

226

226

226/INE

226/805 |

IMissouri R,
nr.
Winnebago,
INE

R.@St.

Missouri

Joseph, Mo, |

CARP

1982

1982

104

T30

EPA/IADNR

IMOR.
SIOUX CITY

CARP

H
H

1982

104

226

2261301

Missouri R.

Leavenworth
, KS

%

4983

2.350

USEPA

226

226/80.6

Missouri
R.@St.
Joseph, Mo.

BUCHANAN

1983

872

USEPA

226

R*l—

MO R.
NEBRASKA
c

1983

866

USEPA

MO R,
CMAHA

1983

™R

1
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Table B: Missouri River Fish Tissue
Data Sorted by Year

USEPA MOR. 1983 TR
PLATTSMO
.............. UTH "
USEPA MOR. . 1983 IR
- PLA'H'SMO e ‘ NS e e e b e ] e
........ UTH T
USEPA MOR. 1983 280
PLATTSMO -
UTH
USEPA MOR. 1983 TR
i SICUX CITY
EPA/MDNR | 1604{1604/97.9 [Missouri R. |CARP  |GASCONADE 1983{ 3 570 240
@ Hermann |
EPA/MDNR | 2261226/80.5 Missouri CARP |BUCHANAN 1983] 5 410 ND
R.@St . .
________ ) _._iJoseph, Mo, _ _
~[EPAMBNR 3561 MO-R-KC—{CARP 198316 2700 NB
EPAIADNR MO R, MIXED 1083 5 ND B
sloux cIry
EPA/MDNR | 1604{1604/97.8 [MissouriR. |CARP  |GASCONADE 1984| 1 230 054
@ Hermann
EPAMDNR | 356|356/77.4 Missouri R. !CARP  |LAFAYETTE 1984 5 T 420 ND
@ Lexington ! )
EPA/MDNR | 701[701/80.7  MissowiR. ICARP  |BOONE 1984] 14 180 058
nz, Columbia
EPAMDNR | 226(226/805  [Missour CARP  |BUCHANAN 1984] 7 TR ND
R.@SL
Joseph, Mo,
EPA/MDNR | 356/U* MOR KC |CARP 19841 & 4,500 2.110
EPA/MDNR | 228IR™ MO R. CARP 1934 6 80 T |ND
NEBRASKA
c
USEPA MOR. CARP 1984] 6 .150 .083
OMAHA
USEPA MOR. CARP 1984 4 280 230
PLATTSMO
UTH ‘,
EBA/IADNR MO R, CARP 1984 5 TR
SIOUX CITY
EPAMONR | 701/701/80.7  [Missouri R. |CARPSU iBOGNE 1984] 20 s
nr. Columbia
EFA/MDNR | 701(701/80.7 Missouri R. |CH CAT [BOONE 19841 20 208 077
rr, Columbia B
EPAMDNR | 7071.701/80.7 Missouri R. |FH CAT [BOONE 1984] 20 .160 065
: nr. Columbia
EPA/MDNR | 701{707/80.7 Missouri R. |SHSTUR |BOONE 1984| 20 109 2,520
nr. Columbia
EPA/MDNR | 1604,1604/979 |Missouri R. |CARP  |GASCONADE 1985] 3 600 288
@ Hermann
EPA/MDNR | 1604{1604/070 |Missouri R. [CARP  |GASCONADE 19850 3 190 159
@ Hermann
EPAMDNR |  356/356/77.4 MissouriR. |[CARP  |LAFAYETTE 19B5: 5 670 ND
@ Lexington
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Table B: Missouri River Fish Tissue
Data Sorted by Year

21

EPA/MDNR 356{3I56/77.4 Missouri R, CKRP LAFAYETTE 1985 5 820 B30
@ Lexington
NDEQ 226/NE Missourt R. |CARP 1985 B4 21
nr. Believue,
JNE
NDEQ 226/NE Missouri R, CARP 1985/5 26 043
nr. Believue,
ANE .
EPA/MDNR 356U MOR.KC [CARP 1985 4 2.300 5110
EPA/MDNR 356iU* MOR.KC CARP 1985, 3 2.300 7.490
MDC F01T704/80F T Missouri R, | BUF BOONE 1986 473 LT .50
nr. Columbia o
USPHS 160411604/43.9 Missouri R, ICARP ST LOUIS 1986
@
Chesterfield i
EPA/MDNR | 1604[1604/97.9 Missouri R. [CARP (3ASCONADE 1986 6 210 LT .150
@ Hermann
NDEQ 206/226/NE  IMissouri R. |CARP 198615
@ S endof
Omaha, NE
NDEQ 2R26INE Missouri R, {CARP 1986|5 4 .0B5
nr. Believue,
NE
NDEG 226/NE Missouri R, [CARP 1986 18 26
nr. Believue,
NE _ _
NDEGQ 226/NE Missouri R. [CARP 1986 N
nr. Bellevue,
NE
NDEQ 226/NE Missourl R. CARP 1986
nr. Bellevue,
NE ) _ §
MDC 7011761/80.7 Missouri R. CARP BOONE 1986 48 LT .150
o nr. Columbia o i
EPAMDNR 2261226/80.5 Missouri CARP BUCHANAN 1986 & .220 L.T .260
R.@St. ’
Joseph, Mo.
EPA/MDNR 2261226/80.5 Missouri CARP BUCHANAN 1986 & 240 LT 260
R.@St.
Joseph, Mo,
MDC 356U MOR.KC CARP 1986) 5 548
EPA/MDNR | 356U* MOR. KC |CARP 1986| 5 2.700 2.165
EPAMDNR 358{U* MO R. KC CARP 1986 5 2.000 1.225
EPAMDNR TIMOR. CARP 1986] 5 400 160
OMAHA
EPAMDNR MOR. CARP 1986] 5 180 390
OMAHA
MDC 7011701/80.7 Missourl R.  [CARPSU (BOONE 1986 861 356
nr. Columbia _
{USPHS 160411604/43.9 MissouriR. iCH CAT ST LOUIS 1986
@
Chesterfield |




Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

701/80.7 Missouri R. |CH CAT
nr. Columbia |
USPHS 1604;1604/43.9  [Missouri R, |DRUM ST LOUIS 1986 |
@ .
Chesterfield e
MDC 701,701/80.7 Missouri R. iDRUM  [BOONE 1086 139 123
nr, Cofumbia .
USPHS 1604i1604/43.9 MissouriR. |FH CAT (S8TLOUIS 1086
@ . .
Chesterfield
NDEQ 226/NE Missouri R,  |FH CAT 1986|7 ]
nr. Bellevue,
NE
NDEQ 226|226/INE Missouri R, [N PIKE 19861
@ S end of
_ COmaha, NE o :
USPHS 1604;1604/43.9 [Missouri R. |SHSTUR (ST LOUIS 1986
@
. Chesterfield .
MG 70137011807 Missouri R. {SHSTUR jBOONE 1988 .821 493
nr. Columbia
MDC 701(701/80.7  |Missouri R. {SHSTUR [BOONE 1986 205 316
nr. Columbia
MDC 701{701/80.7 Missouri R. |SHSTUR |BOONE 1986 599 578
'_ nr. Columbia
MDC "I Teti70780.7 Missouri R. |SHSTUR |BOONE 1088] 1.609 1.265
nr. Columbia.
MDC 701{701/80.7  |Missourl R. |SHSTUR |BOONE 1986 BT 551
nr. Columbia
MDC ¢ 7011704/80.7 Missouri R, |SHSTUR |BOONE 1986 1.530 1.807
nr. Columbia
701{701/80.7 Missowri R, jSHSTUR |BOONE 1986 1.770 2.363 .
. nr. Columbia . ‘ S N
701701/80.7 Missowri R.  |[SHSTUR (BOONE 1986 1.299 1.131
nr. Columbia
MDG 701/701/80.7  [Missour R. SHSTUR iBOONE 1986 tTo05 11512
nr. Columbia :
CMDC 7011701/80.7 Missouri R. |SHSTUR |BOONE 1986 LT .005 1.039
nr. Columbia
MBDC 701,701/80.7 Missouri R. |WBASS |BOONE 1986 124 LT .150
e nr.Coumbiaj i e
MBC 1604,1604/43.9  MissouriR, {BL.CAT [STLOUIS 1987 3 028 424
@
Chesterfield R
MBC 16041604/43.9 MissowriR. |BMBUF |STLOUIS | 1987] 5 110 LT .050
@
. Chesterfield )
MBC 356U MO R. KC BM BUF 1987| & 995 LT .060 i
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Table B: Missouri River Fish Tissue
Data Sorted by Year

MDbC 26| R MO R, BM BUF 1987 021 LT .050

NEBRASKA
- C

MDC 701]701/92.2 Missouri R, |CARP  |COOBER 1987 157 .090
@ Boonwille

MDC 701|701/92.2 Missourt R, |CARP  |COOPER | 1987 473 093
@ Boonville

MDC 701(701/92.2 Missour R, |CARP  |COOPER |~ 1987 77 070
@ Boonville

MDC 1604|1604/43.9 [MissouriR. |CARP  |STLOUIS 1987 081 LT .050
@
Chesterfieid

MDC 1604|1604/43.9  |Missouri R. |CARP  |STLOUIS 1987 066 LT .050
@ !
Chesterfietd | | |

EPA/MDNR | 1604]1604/97.0 |Missouri R. |CARP  |GASCONADE 1987 103 122
@ Hermann

MDC 2061226/30.1 Missouri R. |CARP  |PLATTE 1087 {095 LT.050
Leavenworth s
K8 1

MDBC 226/226/30.1 Missouri R. |CARP  |PLATTE 1987 114 036
L eavenworth
L KS _

MDC 226|226/30.1 Missouri R. |CARP  |PLATTE 1987 115 {T.050
Leavenworth

e J, KS

MDC 226(226/30.1 Missouri R. (CARP  |PLATTE 1987 059 LT.050
L.eavenworth
KS

MDC 226(226/30.1 Missouri R. |CARP  |PLATTE 1987 77 LT .050
Leavenworth

_ _ K8

MDC 356(356/77.4  |MissouriR. |CARP  |LAFAYETTE 1987 132 138

. @ Lexington R

USEPA 356/356/124.2  |Missouri R. |CARP  |JACKSON 1987 100 540
ab. Hwy. 268

USEPA 356(356/124.2  [Missourt R, |[CARP  |JACKSON 1987 788 B40
ab, Hwy. 269!

USEPA 356(366/122.2  |Missouri R. |CARP  |JACKSON 1987 086 425
ab, 1-435

LISEPA T3b6(366/122 2 [Missouni R, |CARP  |JACKSON 1987 297 702
ab. [-435 _ ‘

USEPA 356|356/119.2  |Missouri R, ICARP  |CLAY 1987 1,260
bl. Blue R, )

USEPA '356356/119.2  |Missouri R. CARP  |CLAY 1087 3.220
bi. Blue R.

USEPA ™ 226226167 Missouri R. |CARP  |PLATTE 1987 265 630
bl. 1-635
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Table B: Missouri River Fish Tissue
Data Sorted by Year

USEPA, 226(226/16.7 Missouri R. |CARP  |PLATTE 1087 3 258 630
bl. 1-835
. USEPA PO 356 356/127‘2 e IMESSOU“ Fz. CARP e JACKS@N ...... I 1987 R e — U 264 T 673
ST I o oiblUs1e9 1 R S o _ R S
L USEPAT T 3561356/127 2. .. Missouri R, CARP. - JACKSON T T 8E7 BT g g
bl. US 169 |
NDEQ 226/NE Missouri R. |GARP ’ 1987(5 1.1 “IND
nr. Bellevue, :
NE :
NDEQ T {296/NE Missowri R.  [CARP 1987|5 24 INDT
nr. Bellevue,
NE
USEPA 35635611127 |Missoun R, TCARD T TGLAY 1987 3 152 28
nr. Shoal Cr.
USEPA 356(356/112.7 |Missouri R. ICARP  |CLAY 1987| 3 181 225

nr. Shoal Cr,

EPAMDNR | 226/226/805 |Missour ICARP |BUCHANAN | 1887 4 e 80
R.@St
i Joseph, Mo.
i
EPA/MDNR | 226(226/80.5 Missouri CARP[BUCHANAN 1987| 4 246 T ERTTTTT
R.@St.
Joseph, Mo.
EPA/MDNR | 3581U* MOR KC ICARP 1987| 3 750 3.000
EPAMDNR 356 {U* MOR.KC [CARP 1087 3 404 1.335
MDC 356{U* “IMOR.KCICARP 1087| 5 A71 053
MDC 358{U* MOR.KC ICARP 1987] & 087 0895
R e T T T S S
MDC 226/R MOR. CARP 1087] 5 036 LT .050
NEBRASKA
c
MDC 701170192.2  IMissouri R, [CARPSU |CODPER 1087 & T e34 068
@ Boonville
MBC 3sg|ij* MORKC [CARPSU| 1987 5 ' 827 062
MDC 701|701/92.2 Missouri R. |CH CAT |COOPER 10871 1 1.346 245
@ Boonville : .
MDC 701[701/02.2  Missouri R. CH CAT |COOPER 1987] 5 249 071
@ Boonville
R 7017017922 Missouri R. |CHCAT |COOPER 1987 5 874 092
i @ Boonville )
MDC 701(701/02.2 Missouri R. {CH CAT |COOPER 1987| 5 295 205

@ Baoonville '
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Table B: Missouri River Fish Tissue
Data Sorted by Year

MDC 1604/43.0  |Missouri R.
@
Chesterfield
MDC T 296|226/30.1  |Missouri R, [CH GAT |PLATTE 1987 3~ B 181 KX
Leavenworth
. KS
MDC T 22612260304 |Missouri R, |CH CAT |PLATTE 1987 5 087 L1086
Leavehworth
 KS
MDC 3561356/77.4  Missouri R. ICH CAT |LAFAYETTE 1987/ & 085 i.7.050
@ Lexingten
MDC 3561 U~ MOR.KC |CH CAT 1987 3 1.050 LT .050
MDC 356i 0 MOR KC  |CHCAT 1987! 4 402 092
MDC 356{U* MOR.KC [CHCAT 1987} 4 133 LT .050
MDC F011704/92.2  TMissouri R. IDRUM  COOPER 1987 5 avs T 019
@ Boonville
MDC | 358jU* TMORKEDRUM 1987] 5 30 LT.050
MDC 236IR™ MOR. DRUM 1987] 2 035 LT.050
NEBRASKA
c
MO T 701 1701/922 iMissouri R, [FH CAT  |COOPER “1987| 1 1,083 274
@ Boonville
MDC 7011701/62.2 " IMissouri R, [FH CAT |COCPER 1987 5 276 080
@ Boonville ;
MDC 1604[1604/43.9  |Miesouri R, {FH CAT |STLOUIS 1987 3 029 [7.050 !
@
Chesterfigld
MDC 206(226/30.1  |Missourt FHCAT TIPLATTE 1987] 4 1 oes 421
i Leavenworth
‘ ,KS
MDC 27261226/30.1 Missouri R, [FH CAT |PLATTE 1987, 5 043 053
L eavenworth a
LKS
woc T 22612260301 Missour B, |FH CAT |PLATIE 987l 5 st T ;
Leavenworih
K8
WOC 356(366/77.4 [Missouri R, [FH CAT |LAFAYETTE 19870 5 095 085"
@ Lexington :
MDC 356[U* MOR KC  IFHCAT 1987] 3 038 L7050
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

MO R. KC

FH CAT

1987

MDC

226

R**

MO R,

TTNEBRASKA

FH CAT

MDC.

T e

NEBRASKA
c

.1e8r) 2

40

HET 080

701

7011922

IMissouri ...

@ Boonville

SHSTUR

LCODRER 1. L3887 8. I

749,

303

MDC

356

u*

MOR. KC

SHSTUR

1987

017

A70

MDC

3561356/77.4

Missouri R,
@ Lexington

SM BUF

LAFAYETTE 1987

042

LT .080

 WBE

356{L

MO R, KC

S BUF

1687

118

1T.050

MDC

226

==

MO R
NEBRASKA
C

SMBUF

1987

027

ross

NDEQ

226{226/NE

Missouri R,
nr. Dakota
City, NE

BUF

1988

15

12

UsGs

; 226:1226/30.1

Missouri R,

Leavenworth

CARP

PLATTE 1988

360

.030

NDEQ

226/NE

Missouri R.
@ Rulo, NE

CARP

1688

A3

ND

EPA/MDNR

3561356/119.2

Missouri R.
bi. Blue R.

CARP

CLAY 1988

415

088

NDEQ

226/INE

Missouri R.
NE of
Plattsmouth,

CARF

1988

0.26

021

NDEQ

2261228INE

Missouri R,
or. Dakota
City, NE

CARP

1988

061

ND

EPA/MDNR

226226/80.5

Missouri
R.@st.
Joseph, Ma.

CARP

BUCHANAN 1988

GsEs T

MO R.
CAKOTA
ciTY

189

485

CARP

" 1988

180

060

UsaGs

356

U=

MOR.KC

CARP

1988

1.230

560

USGS

226

R

MO R.
NEBRASKA
C

CARP

1988

oz

USGS

MO R.
YANKTON

CARP

! 1988

180

030
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

EPAMDNR | 160411604/97.9  {Missouri R. ICH CAT [GASCONADE 1988} 4 187 310
@ Hermann

UsSGS 226{226/30.1 Missouri k. [OH GAT [PLATTE 1988 3 480 300

5 Leavenworth |
‘ L KS

NDEQ 2261226/NE Wissouri R ICH GAT 1 ' 19882 22 i
@ Nend of
Omata, NE

NDEQ 226 226/NE Missowi R. |CH CAT 19883 097 .074
@ Nend of
Omaha, NE

NDEQ 2561226/MNE T Wissowri R, ICH CAT | 19883 o7 IND
@ Nend of
Omaha, NE

NDEQ 226/NE Missourt R.  |CH CAT 1988:3 22 .15
@ Nebraska .

City, NE )
NDEQ 226/NE Missouri R.  |CH CAT 196883 A8 4
@ Nebraska 1
NDEQ 226/INE Missouri R. 1CH CAT 1988:3 A5 |
@ Nebraska
Gity, NE | ol
NDEQ 226INE Missouri R. ICH CAY 19883 .086 ND
@ Rulo, NE

NDEQ 226/NE Missouri R. [CH CAT 198813 ND A3
@ Rulo, NE

NDEG 226/NE - Missouri R. {CH CAT 19883 A4 081
@ Rulo, NE

NDEQ 226|226/NE Missouri R, {CH CAT 198813 1 ND
@ Sendof
QOraha, NE

NDEG 226|226/NE Missouri R. {CH CAT 1988(3 A7 163
@Sendof ;
Omaha, NE

NDEQ 226/NE Missouri R. {CH CAT 1988(3 0.1 ND

NE of f ‘
Plattsmouth,
NE

INDEG 226INE Missouri R. {CH CAT 19882 8.1 ND
NE of '
Plattsmouth, |

NE

NDEQ 226/NE MissouriR. (CHCAT 1988(2 0.10 ND
NE of

Plattamouth,
NE
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NDEQ 226 226NE T Missouri R (GHGAT | | ...de8sa .. . o4 b T

Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

NDEQ 226/NE  |MissouriR. |CH CAT 1988/3 0.21 032
NE of
Platsmouth, ¢ L

nr. Blair, NE

NDEQ 226{226/NE  |Missouri R. |CH CAT o .. 198813 .089 025
nr. Blair, NE i

NDEQ 226|226/NE  |MissouriR. [CHCAT | 198|3 051 [ND
ng. Blair, NE ‘

NDEQ 226\226/NE  Missouri R. |CH CAT 19883 05 ND

ar. Dakota
City, NE

NDEQ 1 228[206/NE Missouri R. {CH CAT 1988(3 ND ND
nr. Dakota

RDEG 228(226/NE Missouri R. |CH CAT 198a[3 TUIND ND
nr, Dakota

NDEQ 226{226/NE Missouri R.  |CH CAT 19885 11 21
nr. Dakota
City, NE

NDEQ i 226/NE  |Missouri R. |GH CAT | T {0881 0.470 051 T
Sof
Bellevue, NE

NDEQ 226/INE |Missouri R. [CH CAT 1988(2 0.460 085
Sof
Bellevue, NE

NDEQ 226/NE Missouri R. |CH CAT 19881 0.160 ND
' Sof
Believue, NE
UsGs MO R, CH CAT 1988! 5 080 .030
DAKOTA
CiTY

Usas 3561 U* MOR.KC |CHCAT 1988 5 630 2330

UsGS 226[R™ MOR. CH CAT 1988 & 270
NEBRASKA
G

UsGSs MO R, CH CAT 19881 §
YANKTON

INDEQ 226|226/NE Missouri R, |DRUM 168818 35  ise
. nr, Dakota
City, NE

USGS MOR. ~ |DRUM 1988] 5 {420 130
, DAKOTA
i oIy

UsGS L 386|U* MOR.KC |DRUM 1988) 5 e e

* .005 030
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

UsGs 226:R™ MOR, DRUM 1988 3 240
NEBRASKA ’
¥

USEs MOR. DRUM 1688 5 330 380
YANKTON

UsGs 2261226/30.1 MissouriR. IGEYE |PLATTE 1988) 5 330 720

t.eavenworth
L KS

NDEQ 226/NE Missouri R. |G EYE 1988(5 0.15 044
NE of '
Piattsmouth,

NDEQ 226|226INE Missowri R. GEYE 1988(5 . ND 086
nr. Dakota
City, NE

DAKOTA .
CITY

UsSGs 226{R™ MOR. GEYE 1888 & 005
NEBRASKA
Cc

UsGs MOR. GEYE 1988 5 060 030
YANKTON

UsGs 226;226/30.1 Missouri R. %G SHAD |PLATTE 1988; & .060 .030

Leavenworth
, KB

NDEQ 226/ 226/NE Missouri R, |G SHAD |
ne, Dakota
Cily, NE

USGS MOR. G SHAD o885 060 070
DAKOTA
CITY

UsGs 226:R™ MO R. G SHAD 1988 & .005
: NEBRASKA :

USGS MOR., - IGSHAD 1988 5 ' 008 030
YANKTON

NDEG 276|226/NE  |Missouri R |PADDLE 1988 1 ND ND
‘ nr, Blair, NE

UsGS 2261226/30.1 Missouri R. |SHMSTUR [PLATTE 1988] 5 990 700

19883 T oBs 041

Leavenworth ‘
,KS ;

UsGes MOR. SHSTUR 1588] 5 180 350
DAKOTA
; CITY
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

USGS 226{R* MO R. SHSTUR 1988 4 750
NEBRASKA '
luses MO R. SHSTUR h 1988] 5 210 {240

CRIORTTTTTWALL 68815 005 N
YANKTON

Mpe 701 (7017822 [Missouri R, 1CARP T ICOOPER T qe8el 5 449 165

@ Boonville

EPAMDNR | 160411604/97.9 |MissouriR. |CARP GASCONADE 1089{ 1 .240 231
@ Hermann

MDC 16804[1604/97.9 - |Missouri R, |CARP GASCONADE 1989 3 (153 127
@ Hermann

MBbC =1 16041 1604/97.9 - |Missouri R, iCARP GASCONADE: -+ 1988} 2 = As2 ol T3
@ Hermann

MDC 701{701/39.5 Missouri R.  ICARP COLE ' 1989 5 208 093
i @ Jefferson
! City

MDC 226{226/30.1 Missouri R. |CARP PLATTE 1089 5 084 LT .050

Leavenworth
K8 ]
MDC 160411604/28.0  Missouri R. [CARP ST CHARLES 1988 5 210 V151
@ St

Charles :
EPAMDNR 3561356/119.2 IMissowri R. CARP CLAY 1989] 5 2.200 1.820
bi, Blue R.

MDC 70%1701/80.7 Missouri R.  [CARP BOONE 1989 3 .095 LT 050
nr. Columbia '

MDC 7011701/80.7 Missouri R. [CARP BOONE 1989 2 213 087
o nr. Columbia
MDC 356356/112.7  Missouri R. {CARP CLAY 1988] 8 .366 056
nr, Bhoat Cr,
NDEQ 226INE Missouri R. |CARP 19896 0.330
Sof
Believue, NE |
NDEQ 226/NE Missouri R. |CARP 19845 0.320
Sof
Bellevue, NE A
NDEQ 226/NE Missouri R.  {CARP 19895 0.220
Sof
_ Bellevue, NE
EPAIMDRNR 2261226/80.5 Missourt CARP BUCHANAN 1989 4 140 167
R.@St
Joseph, Mo.
MDC 2281R™ MOR. CARP 1989 5 140 LT .050
NEBRASKA ;
c
MDC 701i701/92.2 Missouri R. |{CH CAT |COQPER 1988 § 283 A1
@ Boonville

MDC 1604[1604/97.9  Missouri R. |CH CAT |GASCONADE! 19881 5 393 133
@ Hermann
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Total Maximum Daily Load for Missowri River - Appendices

Table B; Missouri River Fish Tissue
Data Sorted by Year

701/38.5 Missouri R. {CH CAT
@ Jefferson
City

MDC | 226|226/30.1  |Missouri R. |CH CAT |PLATTE 1988 & 735 173

Leavenwerth
NDEQ 226|226/NE Missowrt R. {CH CAT 19883 0097
@ Send of
Omaha, NE

NBEQ 2261226/NE Missourt R, |CH CAT 19893 16
@ Send of
Omaha, NE

NBES s aeNE Wisse T T ety o
@ Sendof
Omaha, NE

MDC 1604(1604/28.0  [Missouri R, |CH CAT |8T CHARLES 1989 3 {358 161
@ St

Charles

NDEQ 226/NE Missouri R.  [CH CAT 19893 0.13
NE of
Platismouth,
NE

NDEQ 226INE Missouri R. 1CH CAT 1989(3 0.23
NE of

Platismouth,
NE ——
Missouri R. [CH CAT 19893 0.12
NE of

Platismouth,
L 1 0 6 a0 10 01 NE .
MDC 7HT0180.7 Missouri R. {CH CAT [BOONE 1989 5 41 LT .050
nr. Columbia

MDC 701|701/180.7  [MissouriR. {CH CAT |BOONE 1989 2 100 LT .050
nr. Columbia
MDC 356(356/112.7 Missouri R. (CH CAT |CLAY 1989 & 410 082
nr, Shoat Cr, I
NDEQ 226/NE Missouri R, (CHCAT 1988(3 0.110
Sof
Bellevue, NE
NDEQ 226/NE Missouri R. ;CH CAT 19893 0,085
Sof
Bellevue, NE
NDEQ 226/NE MissouriR. iCH CAT | 19893 0.260
S of
Bellevue, NE !
NDEQ 226/NE Missouri R. iCH CAT 198913 0.270
Sof
Bellevue, NE

NDEQ 226/NE Missouri R, iCH CAT 19893 0,180
Sof
Beltevue, NE

NDEQ
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

MDC R** MO R. . |GH CAT
NEBRASKA
c

“[pe 70117011023 TMissouri R |FH GAT TCOOPER esel 3T Toe0Lr.0os0
S I Boonte | (COOPER T e
- Wbe 701[761/867  TMissouri R, [SHSTUR BODNE 1986/ 5 187 078
nColumbla:
MDG 701/701/522 " [Missourl R JCARE TICOOPER T TTTHee0 5T B T

i —1@.Boenville

EPA/MDNR | 1604[1604/97.0  |MissouriR. |CARP GASCONADE 1860 3 .340 .367
@ Hermann

MDC 1604]1604/07.9  |Missouri R, {CARP  |GASCONADE o900l 5 ) 228 g0
@ Hermann
MDC 7011701/39.5 . iMisseuriR. ICARP  ICOLE
@ Jefferson
City ool

083 T 050

MDC 226|226/6.7 Missouri R. |CARP PLATTE 1990 5§ | A07 LT .050
bl. 1-635

MDC 1 356|356/36.4 Missouri R, |CARP 1 BALINE ig00{ 5 234 R E
nr. Maita
Bend

MDC 3561356/112,7  |Missowri R. CARP CLAY ' 1990! & 534 124
nr. Shoai Cr. :
EPAMDNR 2261226/80.5 Missouri  [CARP BUCHANAN 1990 5 410 {355
R.@St.
Joseph, Mo, e _
MDC 701:701/92.2 Missouri R. {CH CAT |CQOPER 1990i 5 162 LT .050
@ Boonville :

MBG 1604|1604/97.9  [Missouri R. |CH GAT  |GASCONADE 1990] 5 347 192
@ Hermann

IMDC 7011701/39.5 Missouri R. {CH CAT [COLE 1900 & 204 084
@ Jefferson
City
MDC 356:356/112.7  MissouriR. iCH CAT [CLAY 1980: 5 547 079
nr. Sheal Cr.
NDEQ 226/INE - Missouri R.  {CH CAT ' 180015 0.083 ND
Sof

: Bellevue, NE
NDEQ 226/NE Missouri R. [CH CAT 199015 0.034 - IND
Sof

NDEQ 226/NE Missouri R. |CHCAT | T 690

Sof

Bellevue, NE e e

NDEQ 226/NE Missouri R. |CH CAT 1990:5 0071 - ND

‘ Sof :

b Bellevue, NE _

NDEQ 1226INE Missouri R.  |CH CAT 1890(5 0.064 ND

Sof

Bellevue, NE

MDC 226[R* MO R. CH CAT 1990| 5 109 LT .050
NEBRASKA

C :

O

0.160 .044
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

MDC

226

226187

Missouri R,
bi. 1-635

FH CAT |

PLATTE

1980

106

LT .060

1604

1604/97.9

Missouri R.
@ Hermann

PADDLE

GASCONADE

1990

105

LT .080

1604

1604/979

Missourt R,
@ Hermann

PADDLE

GASCONADE

1990

A1

LT .060

MDC

1604

1604/97.9

Missourt R,
@ Hermann

SHSTUR

GASCONADE

1980

455

285

MDC

701

701/121.9

Missourt R,
@ Glasgow

CARP

<

HOWARD

1891

140

LT .050

MDC

701

701/39.5

Missourt R.

@ Jefferson |

City

ICARP

]

COLE

1991

034

LT .050

226

226/30.1

Missouri R.'

Leavenworth
K8

CARP

PLATTE

Y991

135

LT .050

" 1604

1604/28.0

Missouri R.

@ St.
Charles

CARP

87 CHARLES

1891

233

087

MDC

1604

1604/68.4

526

701

356/119.2

701/80.7

Missouri R.

@
Washingion !

Missouri R,
bl. Blue R.

Missouri R.

nr. Columbia

NEBRASKA
C

CARP

FRANKLIN

1981

LT.020

LT .050

CARP

]
;
H
?
1
;

i

CLAY

BT

125

'BOONE

1981

LT .050

CARP

"1991

LT .050

701

701121.9

Missouri R.

@ Glasgow

CH CAT

i

HOWARD

1991

090

LT .050

701

701/39.5

226/INE

Missouri R.
@ Jefferson

Missourt R.

City, NE

NDEQ

226/NE

Missouri R,
@ Rulo, NE

ICHCAT

COLE

1997

A13

LT .050

ICH CAT
@ Nebraska !

1991

066

ND

CH CAT

1991

.14

ND

NDEQ

226

S96INE

Missouri R.
@ Sendof
Omaha, NE

CH CAT

1991

059

NDEQ

228

226/NE

Missouri R.
@ Send of
Omaha, NE

CH CAT

1991

N

.06

NDEG

226

226/NE

Missouri R.
@ S end of
Omaha, NE

CH CAT

1901

097

.04
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

i

NDEQ 226|226/INE Missouri R, |CH CAT i 199115 061 118
@ Sendof
. U AQmaha, NE L [ N TR

MDC 1 1604]1604/28.0  |Missouri R, ;CHCAT. |ST CHARLES ...

MDC 1604/1604/28.0 |Missouri R. |CH CAT |ST CHARLES] 1991 o 1L A R VT
l@st

4991} T, .41 e d 0BG

"ICharles
MOC 160411604/68.4 Missourf R, {CH CAT FRANKLIN 1991 LT .020 LT .080

@
‘ Washington

MDC 356(356/119.2 |Missouri R. |GH CAT |CLAY iga1 5 i
bl. Blue R. :

LANDEG 226/NE Missouri R, JCH.CAT . 199115 0.087

o
A
R

NE of
Plattsmouth,

NDEQ 226/NE Missowri R.  iCH CAT 109415 0.098 052
; NE of :

Plattsmouth,

NE

NDEQ 226/NE Missouri R, |CH CAT 1991)5 0.077 022
NE of
Plattsmouth,
NE

MDC 701:701/80.7 Missourt R, |CH CAT |BOCNE 1991 108 L.T.080
i nr. Columbia
MDC 226{R* MO R. CH CAT 1891 027 LT .080
NEBRASKA -

C

MDC 226{R** TTIMOR. BL CAT 1692; 1 A12 248
NEBRASKA
C

MDC 356(356/112.7  |MissouriR. |CARP CLAY 1992 1 212 076
EPA/MDNR 226(226/80.5 Missouri CARP BUCHANAN 1992 210 .240
R.@St. .
Joseph, Mo.
EPAIMDNR | 1604:1604/87.¢ |Missouri R. |CH CAT iGASCONADE 1892 .330 160
@ Hermann

226/NE Missouri R. |CH CAT 1992|3
@ Nebraska
City, NE _
NDEQ 226/INE Missourt R.  |CH CAT 199214
@ Rulo, NE

NDEQ 226INE Missouri K. |GH CAT 1992(4
@ Rulo, NE |

NDEQ 226/NE Missouri R.  |CH CAT 1992(4
@ Rulo, NE .
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

NREQ

226

226/NE Missouri R.

@ S end of
Omaha, NE

CHCAT

1992

055

NDEQ

NDEQ

226

226/NE

Missouri R.
@ S end of
Omaha, NE

CHCAT

1992

A7

226

226/INE

Missouri R.
@ Send of
Omaha, NE

CH CAT

1992

NDEQ

228/NE

Missouri R.
NE of
Plattsmouth,
NE

CHCAT

1992

A37

NDEQ

226/NE

Missouri R,
NE of
Plattsmouth,
NE

CH CAT

1992

103

NDEQ

226/NE

Missouri R.
NE of
Plattsmouth,
NE

CHCAT

1692

131

EPA/MDNR

1604

1604/97.9

Missouri R.
@ Hermann

CARP

GASCONADE

1983

LT .0860

LT .100

EPA/MDNR

226

226/80.5

Missouri
R.@St.
Joseph, Mo.

CARP

BUCHANAN

1563

230

.230

NDEQ

Z26/INE

Missouri R.
@ Nebraska
City, NE

CH.CAT

1993

.04

045

NDEG

S3GINE

Missouri R.
@ Nebhraska
City, NE

CH CAT

1993

053

05

NDEQ

SIBINE

Missouri R.
@ Nebraska
City, NE

CH CAT

1993

083

038

MDC

356

356/112.7

Missouri R.
. Shoal Cr.

CARP

CLAY

1994

092

L7.050

MDC

356

386/112.7

Missouri R,
nr. Shoal Cr.

CARP

CLAY

1964 -

835

161

USGS-BEST

1604

1604/57.9"

Missouri R.
@ Hermann

BASS

GASCONADE

1995

17

USGS-BEST

1604

16041579

Missousi R.
@ Hermann

CARP

GASCONADE

1995

15

EPA/MDNR

356

356/119.2

Missouri R.
bl. Biue R.

CARP

CLAY

1995

1.200

443

EPA/MDNR

226

226/80.5

Missouri
R.@St.
Joseph, Mo.

CARP

BUCHANAN

1995

210

079

USGS-BEST

MOR.
NEBRASKA
c

CARP

1985

23

LT 0.1
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

NDEQ {226/INE Missouri R. |CH CAT | 1995 0310 ND ;
Sof ; !
Bellevue, NE | S SO P s S SO N
MDC i 701(701/80.7 Missourl R, :BUF BOONE 1996 16

MDC 226(226/805  |Missouri BUF BUCHANAN 1986, 11 . YT LT 080
R.@St.

Joseph, Mo.
MDC 226/226/805  |Missour BUF BUCHANAN | 19961 & RED 02

R.@St.
Joseph, Mo.

MDC 1804,1604/2810  |Missour R. |CARP  |ST CHARLES 1996| 23 478 T2
: @ St oo

Charles

MDC ©701]701/80.7 Missowri R, |CARP BOONE 1996 17 .138 .084
nr. Columbia

MDC 701,701/80.7 Missouri R, ;CARP BOONE 19961 14 158 .079
ar. Columbia

MDC 7011701780.7 Missouri R. |CARP  |BOONE 1996} 14 66 074
nr. Columbia

MDC 2261226/80.5  |Missouri  |CARP  |BUCHANAN 1996] 28 i 087 LT.050
R.@St.
Joseph, Mo.

MBC 226,226/80.5 Migsouri CARP BUCHANAN 1986] 17 046 LT .080
R.@S!.

3 Joseph, Mo.

NDEQ 1226/NE Missouri R, {CH CAT 1896:5 084 093

@ Rulo, NE

MDC 1604|1604/28.0  |MissouriR. [CH CAT {ST CHARLES 1996 24 164 .065
@ St

Charles
MDC 701\701/80.7 Missouri R. [CH CAT ;BOONE 1998| 25 180 059
nr. Columbia

NDEQ 226/INE Missouri R. |CH CAT 1996|4 0.086 ND
Sof
Bellevue, NE
MDC 226:226/80.5 Missouri 1CH CAT 1BUCHANAN 1996| 25 .048 LT .080
R.@St.

[ Joseph, Mo, |
MDC 160411604/28.0  [Missouri R. !SHSTUR {ST CHARLES 1096 13 278 LT .00
@ St.
Charies -
MDC 1604[1604/28.0 Missouri R, |SHSTUR |ST CHARLES 1996 320 LT .050
@ St
Charles
MDC 7011701/80.7 Missouri R. |SHSTUR |BOONE 1996 25 032 230
nr. Columbia _
MDC 701:701/80.7 Missouri R. |SHSTUR |BOCONE 199615 247 354
nr. Columbia
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

51226/80.5

Misééun
R.@St.
Joseph, Mo.

BUCHANAN

MDC

226

226805

Missouri
R.@5t.
Joseph, Mo.

SHETUR

BUCHANAN

1996

13

090

099

MDC

726

206/80.5

Missouri
R.@8st.
Joseph, Mo.

SHSTUR

BUCHANAN

1996

541

5686 -

MDC

228

226/80.5

EPA/MDNR

356

358/119.2

Missouri
R.@8t.

jdoseph, Mo, |

SHSTUR

BUCHANAN

1996

728

.698

Missouri R.
bl. Blue R.

ICARP

CLAY

T gor

1.600

1.860

EPA/MDNR

356

356/119.2

Missouri R.
bl. Blue R.

CARP

CLAY

1997

1.500

1.260

MDC

226

226/80.5

Missouri
R.@st.
Joseph, Mo.

EPA/MDNR

226

226/80.5

Missourt
R.@St.
Joseph, Mo.

CARP

CARP

BUCHANAN

1097

26

104

LT .050

BUCHANAN

1997

120

092

MDC

226

3561805

Missouri
R.@St.
Joseph, Mo.

MDC

1604

1604/475

Missouri R.
@ Weldon
Spring CA

CHCAT .

BUCHANAN

1997

15

070

LT 050

STLOUIS

1098

25

.G85

083

MDC

701

70%80.7

Missouri R.
nr. Columbia

FH CAT

BOONE

1898

058

LT .06

MDC

356

356/112.7

Missouti R,
nr. Shoat Cr.

FH CAT

CLAY

1998

EPA/MDNR

356

356/119.2

Missouri R.
bl. Blue R,

CARP

CLAY

1600

164

22

EPA/MDNR

366

356/119.2

Missouri R.
bl. Blue R.

CARP

CLAY

1999

66

LT.263

MDC

701

701/80.7

Missouri R.
nr, Columbia

CARP

BOONE

1999

0.047

LT .05

EPAMDNR

226

226/80.6

Missouri
R.@8St.
Joseph, Mo.

CARP

BUCHANAN

1969

23

187

MDC

226

276/80.5

Missouri
R.@st.
Joseph, Mo.

CARP

BUCHANAN

2000

MDC

226

226/80.5

Missouri
R.@8st.
Joseph, Mo.

CARF

BUCHANAN

2000

028

022

MDC

226

226/93.4

H
i

f

Missouri R.
bl. Nodaway
R,

CH CAT

ANDREW

7600

0093
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Total Meximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

NDEQ 226INE: Missouri R. iCH CAT 2000(5 0.180 412
Sof
..Bellevue, NE] [0S U
1604/47 .5 Missouri R. {FH CAT ST CHARLES

e RO e
iSpring CA-

EPA/MDNR 356{356/119.2  \Missouri R. CARP CLAY 2001(5 15 802
bl. Blue R. ' '

TEPANMDNR 2261226/80.5 Missouri CARP BUCHANAN 2001|5 .18 - 154
R.@St.
Joseph, Mo.

EPAMDNR 226|226/80.5 Missotri CARP BUCHANAN © 200118 084 262
R.@St. ;
Joseph, Mo, | o o

MDC 16041604/47.5 Missousri R.  ICARP ST CHARLES 2002(1% .052
@ Weldon

MBC T01{701/80.7 Missouri R. |CARP BOONE 2002(26 028
nr, Columbia
MDC 1604,1604/47.5  Missouri R. [FH CAT [ST CHARLES 2002i17 077
@ Weldon ¢
Spring CA |
MDC 701{701/80.7 Missouri R. [FH CAT |BOONE 2002117
. Columbia
MDC 2261226/80.5 Missouri Fi{ CAT {BUCHANAN 200213
R.@st.
Joseph, Mo.
MDC 3561366/23.4 Missouri R.  I1SHSTUR [SALINE 20045 0.165
@ Miami

MDC 356/356/23.4  |Missouri R. |SHSTUR [SALINE 20045 0.278
@ Miami |

MDC 356/356/23.4  |Missour R. |SHSTUR |SALINE 200415 0.229

@ Miami

MDC 701i701/10.7 Missouri R, |SHSTUR [CALLAWAY 0041 0.454

@ Mokane

MDC 70117017197 |Missouri R, |SHETUR ICALLAWAY 20041 1,14
@ Mokane

MDC 7011701/19.7 Missouri R. |SHSTUR [CALLAWAY 20041 1.52
@ Mokane

MDC TO1701M19.7 Missouri R. ISHSTUR |CALLAWAY 20045 0.383
@ Mokane

MDC 701{70119.7 Missouri R, [SHSTUR |CALLAWAY 20045 0.346
@ Mokane

MDC 7011701/19.7 Missouri R,  |SHSTUR (CALLAWAY 200415 0.807
@ Mokane

1]
MDC 7017011187 Missouri R.  |SHSTUR CALLAWAY 200411
@ Mokane '
MDC 356:356/87.7 Missouri R.  |SHSTUR LAFAYETTE 20046 4.
@ Napoleon
MDC 356]356/87.7 Missouri R, |SHSTUR (LAFAYETTE 20041156 0483
@ Napoleon
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Total Maximum Daily Load for Missouri River - Appendices

Table B: Missouri River Fish Tissue
Data Sorted by Year

226/226/99.6

Missouri R.
@ Nodaway
Island
Access

SHSTUR | ANDREW

T 2261226/99.6

226/226/99.6 |

Missouwsi R.
@ Nodaway
Island
Access
Missouri R.
@ Nodaway
Istand
Access

MBC

T32B{226/00.6

Missouri R,
@ Nodaway
islang
Access

SHSTUR |ANDREW |

0.532

o726

2004

0758

MDC

226]226/99.6

Missouri R.
@ Nodaway
Island
Access

SHSTUR |ANDREW

2004

0.889

MDC

226(226/99.6

Missouri R.
@ Nodaway
Island
Access

SHETUR |ANDREW-

2004

0.22

MDC

2261226/99.6

Missouri R.
@ Nodaway
istand
Access

SHSTUR |ANDREW

MDC

226|226/99.6

Missouri R.
@ Nodaway
Island
Access

MDC

1604{1604/47 .5

@ Weldon
:Spring CA

SHSTUR |ANDREW

2004

0422

0.23

SHSTUR ST CHARLES

2004

0.766

MDC

1604|1604/47.5

iMissouri R,
@ Weldon
Spring CA

SHSTUR | ST CHARLES

2004

0.57

MDC

1604{1604/47.5

Missouri R,
@ Weldon
Spring CA

SHSTUR (ST CHARLES

2004

1.1

MDC

MDC

1604[1604/47 .5

1604116

Missouri R,
@ Weldon
Spring CA
Miss

@ Weldon
Spring CA

SHSTUR (ST CHARLES

 |STCHARLES!

2004

20045

0.184

MDC

1604/1604/47 .5

Missouri R.
@ Weldon
Spring CA

SHSTUR ST CHARLES

2004

0.431

* Urban
*#* Rural

+ Site Designation: WBID/number of miles from mouth
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Comment on the Missouri River TMDL

From: Tim Gans, Missouri American Water Company, 314-606-2333
Date: 6/12/06
Method: Phone call rec’d by Anne Peery, TMDL Unit

Tim wanted to know if DNR would be requiring any monitoring of PCBs and chlordane in
NPDES permits. After checking with the permits section, he was told there would be no new
monitoring requirements. This is because the TMDL is written to fish tissue as a result of PCBs
and chlordane in sedlment and it is not a water column concern.

Tim said the MO Amencan Water Company would be writing a letter of support for the TMDLs.






woMB=Rec'd OCT 11 1008

Comment on the Missouri River TMDL

From: John Drew, DNR, Water Resources Program, 573-751-6632
Date: 6/14/06
Method: Phone call rec’d by Anne Peery, TMDL Unit

John pointed out that the 1engths of the impaired segments add up to 533 miles (in WQS).
However on page 3, paragraph 2, the TMDL says the impaired portion starts at River Mile 544,
at the border of Iowa and Missouri. That is an 11 mile discrepancy right there. Further, John
Drew knows that the actual River Mile at the Jowa border is 552.

We checked with Parsons on where they got their figure of 544 and they agreed to change to RM
552. Batbara Ruppel, GIS technician, says the river will be re-measured with improved tools as
ArcView is upgraded and thes the standards (WQS) can be corrected accordingly. The
following was added to the TMDL as a footnote:

. There is a 19-mile discrepancy between the length of the river (from the Iowa state line to
the Mississippi) as recorded in the WQS vs. the mile marker on the river itself at the Jowa
line. This amounts to a 3.4 % difference, which is well within the acceptable standard
deviation. However, as ArcView becomes more accurate, the river will be re-measured
and in due time this will be reflected in the WQS.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

e e . REGION VIi
901 NORTH 5TH STREET -
KANSAS CITY, KANSAS 66101

JuL 05 2006
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3

Mr. Edward Galbraith, Director

Water Pollution Control Program

Water Protection and Soil Conservation Division

Missouri Department of Natural Resources : .-
P.O. Box 176 S
Jefferson City, Missouri 65102 : : S

Dear Mr. Galbraith:

RE: Comments on Draft TMDLs public noticed on the MDNR website: Missouri River and
Mississippi River.

The U.S. Environmental Protection Agency (EPA) is providing these comments on the
proposed final Total Maximum Daily Loads (TMDLs) public noticed on the Missouri Department
of Natural Resources (MDNRs) website; http://www.dnr.ario.gov/env/wpp/wpen-pn.itm.

Missouri River TMDL public notice period June 9, 2006, to July 9, 2006, comments are
in enclosure A. :

Mississippi River TMDL public notice period June 9, 2006, to July 9, 2006, comments
are in enclosure A. '

EPA has completed its review of the draft TMDLs on public notice. By this letter, EPA
is submitting comments concerning the draft TMDLs as listed in enclosure A. EPA appreciates
~ the opportunity to comment and the thoughtful effort that MDNR has put into these draft
TMDLs. EPA will continue fo cooperate with and assist, as appropriate, in future efforts by
MDNR to develop TMDLs. ‘

If you have any questions or concerns in regards to this matter, please do not hesitate to
contact Jack Generaux, TMDL Team Leader, at (913)551-7690, or Tabatha Adkins, TMDL

 Team, at (913)551-7128.
Sinci,r‘élg

John DeLashmit
Chief
Water Quality Management Branch

RECYCLE T

PRPER EOMIEAS RETTILED FREAS






ce: Ann Crawford, TMDL Chief
Missouri Department of Natural Resources

Phil Schroeder
Missouri Department of Natural Resources






Enclosure A

Regarding: Draft TMDLs for the Missouri and Mississippi Rivers, Chlordane and PCB
Impairments

EPA has reviewed the draft documents and has the following commients which need to be
addressed in the final TMDL:

We have no specific comments regarding the draft TMDLSs as posted by MDNR. As a general
observation, most TMDLs generally have targeted water column endpoints but in these
instances, the targets were set based on fish tissue levels to protect human health. In some
TMDLs developed across the country for fish tissue impairments, a generic translator
(bioaccumulation factor) was used to relate the fish tissue to expected water colurnn ,
concentrations. The same approach could have been used here; but, that process would not have
changed the conclusions of the TMDL. WLA and LA would still be set to zero because the
chemical manufacturing has been stopped and the residual in the environment is degrading
(albeit perhaps over a long time). Also identifying seasonal variation is not practical because the -
fish tissue impairment represents the result of long-term exposures to varied conditions. By
continned monitoring of the fish tissue, the public will be kept informed of potential risks and
ultimately, the levels should be such that fish advisories will no longer be necessary.







Missouri Department of Health and Senior Services
P.Q. Box 570, Jeflersen City, MO 65102-0570  Phone: 573-751-6400 FAX: §73.751.6010
RELAY MISSOURI for Hearing and Speech mpaired 1-800-735-2966 VOICE 1-800-735-2466

Jutia M. Eckstein Matt Blunt

gy ¥ L
D SENIOR Director ‘ : Govemor

June 23, 2006

John Ford
Department of Natural Resources

Water Quality Monitoring and Assessment Section

Water Protection Program
P.O.Box 176
Jefferson City, MO 65102-0176

Re: Total Maximum Daily Load for Chlordane and PCBs in the Mississippi River and Total
Maximum Daily Load for Chlordane and PCBs in the Missouri River

Dear Mr. Ford:

After reading sections of these Total Maximum Daily Load documents (TMDLs), please

consider the following comments:

Section 1.2. Problem Identification. You state that the 2004 sturgeon advisory replaced
the chlorinated hydrocarbon pesticide advisory for all waters outside of the Ozark
Plateau. The fish advisory history is as follows: First, in 2001, Department of Health
and Senior Services (DHSS) ended the chlorinated hydrocarbon pesticide advisory for all
waters outside of the Ozark Platean. Second, the sturgeon advisory has been issued for
years, prior to 2004. A more accurate statement would be that in 2002 sturgeon eggs
were added to the existing advisory on sturgeon meat that has been in place for the
Missouri and Mississippi rivers since 1997. Lastly, you reference Missouri Department
of Natural Resource (MDNR 2004) that is not in the reference section. You can quote
DHSS instead.

Section 2.2. TMDL Endpoint. First, you use the US Food and Drug Administration

- (FDA) value of 300 parts per billion (ppb). DHSS provided you with the screening value

100 ppb for the sum of the chlordane isomers. The FDA value that you use is for
technical chlordane. In addition, the underlying assumptions used by the FDA
methodology were never intended to be protective of recreational fishers that fish the
same water body repeatedly over a number of years. Second, our present fish
consumption advisory methodology for chlordane (sum of the isomers) is risk-based.
Therefore, DHSS may have an advisory for sometime for contaminant concentrations in
fish tissue that are below the 100 ppb (or 300 ppb). As you can see in the table below,
unrestricted consumption is 100 times below the action level that you are currently using.

www.dhss.mo.gov

Hesalthy Mizsourians for life,

The Missouri Depariment of Heaith and Senior Sarvices will be the leader in promoting, protecting and partnering for Health,

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER: Setvices provided on a nondiscriminatory basis.






Ford, John

Page 2

6/23/2006

Chlordane: 0 to 0.0034 ppm ™ Unrestricted consumption

>0.0034 to <0.0067 ppm 2 2 meal per week

>(0.0067 to <0.025 ppm T 1 meal per week

>0.025to <0.11 ppm - ¢ 1 meal per month
>0.11 ppm Z Do not eat

Also in Section 2.2, you state that these watersheds have neither point-source inputs nor
non-point source inputs of chiordane and polychlorinated biphenyls (PCBs). EPA has
only banned commercial application of chlordane by licensed pesticide applicators.
What prevents a noncommercial application of chlordane by a resident? You should
check with the Department of Agriculture’s Pesticide Enforcement Division for
clarification on the use of chlordane. In addition, there was one National Pollution
Discharge Elimination System (NPDES) point into Indian Creek, tributary to the Blue
River, with PCBs in the effluent.

Your margin of safety (MOS) to account for uncertainty states that the “fish advisories
will stay in effect until all samples have met the desired endpoints for three consecutive
years.” Please include a sentence that mentions coordination with DHSS to ensure no

threat from PCBs or chlordane level impairing fish consumption.

If yc}u have any question regarding this review, please contact me at 573-751-6102. Thank you.

Sincerely,

g

Todd Bland, Environmental Specialist
Bureau of Environmental Epidemiology

cc: Mike McKee. Missouri Department of Conservation
Gale Carlson, BEE Chief
Kristi Campbell
File :






MISSOURI DEPARTMENT OF CONSERVATION

Headquarters
2901 West Truman Boulevard, PO, Box 180, JeHerson City, Missouri 651020180
Telephone: 573, 751-4115 A Missouri Relay Center 1-800-735-2966 {TDD)

JOHN DL HOSKING, Director

SJuly 7, 2006

Department of Natural Resources
WPP

Water Quality Monitoring and Assessment Section -
P.O. Box 176
Jefferson City, MO 65102-0176

R

LRI

Dear WPP representative:

I have reviewed the draft TMDLSs for the Mississippi and Missouri Rivers and offer the
following comments that are relevant to both documents:

Section 1.2 Problem Identification

The Department of Health and Senior Service’s 2006 fish consumption adyvisory (located

at hitp://www.dhss.mo.gov/INewsAndPublicN otices/OGFishAdvisém.pdf) recommends

limiting consumption to 1 meal/week for catfish greater than 17 inches taken from the
Missouri and Mississippi Rivers due to chlordane, PCBs and mercury.

Section 2.2 TMDL Endpoint

The MDNR (2004) citation is not included in the reference section. The 0.01 mg/kg (10
ppb) is from the EPA water quality criteria and is near the detection limits for these
compounds. Another document that is well recognized in the literature relative to PCBs
in fish is the Great Lakes Protocol. They recommend unrestricted consumption of fish if
PCB levels are bélow 50 ppb. MDNR may also want to review this information in
establishing their human health screening level. The document can be retrieved at

(http:/fwww.fish.state.pa.us/Fish/fishtech.pdf).
Table B

Need to add units to the columns for Technical Chlordane and PCBs (e.g. parts-per-
million or ppm). Also, values in these columns are sometimes preceded by LT. You
should identify what the abbreviation stands for. I assume that Technical Chlordane
reflects actual quantitation of the entire chlordane mixture and not a sum of certain
isomers. If only part of the isomers were summed to get the chlordane value then a more
restrictive screening level should be used (contact the Department of Health and Senior -
Services for details).

COMMISSION

STEPIIEN G, BRADFORD CHEIP MoGEETEAN CYNTHIA METCALFE LOWELL MOHLER
Capo Girardeau Marshficld St Louis Jofturson City
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// Michael J. McKee Ph. D.
Resource Sc;.enust
Resource Science Center
Missouri Department of Conservation

Ce:  Karen Bataille, MDC
Todd Blanc, DHSS






» Fw: Missouri's TMDL Listing for the Missouri and Mississippl Rivers - Anne Peery WPCP/DEQ/MODNR

Mohsen T Phil SctroederWPCP/DEQ/MODNR@MODNR, Anne
Dkhil/WPCP/DEQ/MODNR © Peery/WPCP/DEQ/MODNR@MODNR
07/10/2006 12:46 PM ce )
- bee
Subject Fw: Missouri's TMDL Listing for the Missour and Mississippi
L mr e . ¢ v e Rlvers e e e E e e e e e
History: % This message has been forwarded

[ S

FY! and action as you see fit. .
- Forwarded by Mohsen D%ﬁhthVPCPlDEQIMODNR on 07/10/2006 12:44 PM -—

Franz.William@epamail.epa.
gov . To mohsen.dkhili@dnr.mo.gov, mark.osborn@dnr.mo.gov

07/10/2006 12:46 PM dhokanson@umrba.org, Maraldo.Dean@epamail.epa.gov,
‘ Wilkinson.Bruce@epamail.epa.gov,

Shepard.Larry@epamail.epa.gov,

Delashmit. John@epamail.epa.gov

Missouri's TMDL Listing for the Missouri and Mississippi

Rivers

cC

Subject

Mohsen: ‘ ‘ ™

/ As part of our efforts to support and work with the States though the
Water Quality Task Force of the Upper Mississippi River Basin
Association we have some comments regarding the Proposed Listing for the
Missouri and Mississippi Rivers.  Our comments are attached.

1f you have any questions regarding these comments please do not
hesitate to call me at 312/B86-7500 or by responding to this e-mail.

Bill

{See attached file:
CommentszOon%zOthefzonoposedﬁzOTMDL*ZOfor”20the%2OMLSsourl&ZOand°20M1551ss1p
pl%ZORlversﬁzomnwzothefzOState$200ffzomlssour1Lj?c) ) 7

250

6 e 4

Bill Franz
Upper Mississippi River Team Manager
312/886-7500

312/8860957 fax

Comments220onZ20the X 20Poposed % 20T MDL%20for% 20the %2 20Missowi% 20and % 20M ississippiz20RiversZ20in%20the% 205 tate % 200f % 20Missouti.c

( e ﬁ\ i/ JJ_"’,LQQ, J 74(7&6&1% RPN ! '(Z{"‘M/_}éﬁ

1 ‘ 07/20/2006 09:56:39 AM






(Received at DNR via e-mail to Mohsen Dkhili on 7/10/06 from William {Bill) Franz, EPA)

Comments on the Proposed TMDL for the Missouri and Mississippi Rivers in the State o'f Missouri

The p_rihcipat rationale for Missouri's O Waste Load Allocations and Load Allocations for PCBs is
that PCBs are banned and that "no additional loading [of PCBs] should occur” {page 8].

This statement is a bit misleading. Although production of PCBs was banned in 1977, PCBs are
still released into the general environment. Note that the ban was on the manufacture, processing,
and distribution in commerce of PCBs. The ban did not extend to products containing PCBs, such
as transformers. Current sources of PCBs include poorly maintained or uncontrolled toxic waste
sites; illegal or improper dumping of PCB wastes, such as transformer fluids; leaks from electrical
transformers containing PCBs; disposal of PCB-containing products in landfills; sediment
resuspension; air deposition; and byproducts of some industrial processes. The fact that we have
many programs dealing with PCB cleanup/restoration, {e.g., Superfund - Hudson & Fox River, RCRA
-Grand Cal, GLNPO Great Lakes dredging projects) highlights the ongoing problem.

The statement that "Since Chlordane and PCBs were banned in 1988 and 1977, respectively, there
will be no discharge of Chlordane or PCBs into streams from wastewater treatment plants and cther
point sources” [page 8] should be reconsidered. Wastewater treatment plants continue to
discharge PCBs. For example, PCB monitoring conducted in the Delaware River, as part of the
Delaware River TMDL Program, indicated that loadings to the: river and estuary from point sources
were “significant and of such magnitude to cause the water quality standards to be exceeded.” As
a result, the Delaware River TMDL established wasteload allocations for 142 point sources,
including many WWTP’s, Also, in the Ohio River, ORSANCO conducted high-volume sampling of

“effluent at 11 POTWSs along the river. Levels in all samples far exceeded Water Quality Standards
for PCBs.

Furthermore, based on the results of pesticides brought to clean sweeps in Region 5, there
continues to be sources of chlordane which may become contaminants if not disposed of properly.
Just a few examples of quantities of chlordane which have been removed from the Region in clean
sweep programs (these numbers are estimates based on percent of active ingredient of the
chiordane products brought in for dlsposal)

in 2004: 25 pounds of chlordane in lilinois

in 2005: 500 pounds of chlordane in Michigan and 1597 pounds of chlordane in Minnesota were
turned in to clean sweep programs. ‘

Indiana has removed a total of 1264 pounds of chiordane {cumulative total through 2005} in its
clean sweep program.

Some of the chlordane collected came from homeowners who potentially could have disposed of
the pesticide by either throwing it in the garbage or dumping it down the sink if the Clean Sweep
program did not exist. In addition, chlordane was used to control ants and termites in structures,
and was used to control insects in lawns, gardens, corn, vegetables, citrus, fruits and nuts. As a
result of this past widespread use, the potential for contamination of fish tissue is still remains
through contaminated sediment and stored old pesticide product even though these products has
been cancelied.

We recommend that in light of the comments above consaderat:on should be given to the
development of Waste Load Allocations and Load Allocations for both PCBs and chlordane., The
Waste Load Allocations and Load Allocations should be established at level designed to achieve
Water Quality Standards and to protect the health of the ecosystem and avoid fish consumption
advisories.  We would be willing to work with the Missouri Department of Natural Resources






(Received at DNR via e-mail to Mohsen Dkhili on 7/10/06 from William (Bill) Franz, EPA) : l” BRENEESY

. Comments on the Proposed TMDL for the Missouri and Mississippi Rivers in the State of Missouri

The principal rationale for Missouri's O Waste Load Allocations and Load Allocations for PCBs is
that PCBs are banned and that "no additional loading [of PCBs] should occur” [page 8].

This statement is a bit misleading. Although production of PCBs was banned in 1977, PCBs are
still released into the general environment. Note that the ban was on the manufacture, processing,
and distribution in commerce of PCBs. The ban did not extend to products containing PCBs, such
as transformers. Current sources of PCBs include poorly maintained or uncontrolled toxic waste
sites; illegal or improper dumping of PCB wastes, such as transformer fluids; leaks from electrical
transformers containing PCBs; disposal of PCB-containing products in landfills; sediment
resuspension; air deposition; and byproducts of some industrial processes. The fact that we have
many programs dealing with PCB cleanup/restoration, (e.g., Superfund - Hudsan & Fox River, RCRA
-Grand Cal, GLNPO Great Lakes dredging projects) highlights the ongoing problem.

The statement that "Since Chlordane and PCBs were banned in 1988 and 1977, respectively, there
will be no discharge of Chiordane or PCBs into streams from wastewater treatment plants and other
point sources” {page 8] should be reconsidered. Wastewater treatment plants continue to
discharge PCBs. For example, PCB monitoring conducted in the Delaware River, as part of the
Delaware River TMDL Program, indicated that loadings to the river and estuary from point sources
were “significant and of such magnitude to cause the water quality standards to be exceeded.” As
a result, the Delaware River TMDL established wasteload allocations for 142 point sources,
including many WWTP’s. Also, in the Ohio River, ORSANCO conducted high-volume sampling of
effluent at 11 POTWs along the river. Levels in all samples far exceeded Water Quality Standards
for PCBs. - '

Furthermore, based on the results of pesticides brought to clean sweeps in Region 5, thera
continues to be sources of chiordane which may become contaminants if not disposed of properly.
Just a few examples of guantities of chlordane which have been removed from the Region in clean
sweep programs {these numbers are estimates based on percent of active ingredient of the
chlordane products brought in for dispesalh:

In 2004: 25 pounds of chlordane in llinois

in 2005: 500 pounds of chiordane in Michigan and 1597 pounds of chlordane in Minnesota were
turned in to clean sweep programs. _

indiana has removed a total of 1264 pounds of chiordane (cumulative total through 2005) in its
clean sweep program.

Some of the chlordane collected came from homeowners who potentially could have disposed of
the pesticide by either throwing it in the garbage or dumping it down the sink if the Clean Sweep
program did not exist. In addition, chlordane was used to control ants and termites in structures,
and was used to control insects in lawns, gardens, corn, vegetables, citrus, fruits and nuts. As a
result of this past widespread use, the potential for contamination of fish tissue is still remains
through contaminated sedimerit and stored old pesticide product even though these products has
been cancelled. . ’ '

We recommend that in light of the comments above consideration should be given to the
development of Waste Load Allocations and Load Allocations for both PCBs and chlordane. The
Waste Load Allocations and Load Allocations should be established at level designed to achieve
Water Quality Standards and to protect the health of the ecosystem and avoid fish consumption
advisories.  We would be willing to work with the Missouri Department of Natural Resources







Fw: comments from UMRBA - Anne Peery/WPCPIDEQUMODNR

Mark To Anne PeeryWPCP/DEQ/MODNR@MODNR
Osborn/WPRCP/DEQ/MODNR
07/25/2006 03:05 PM ce
bece
Subject Fw: comments from UMRBA
 Hisory g T sssage has kAR e e
Mark Osborn o ‘ '

Environmental Specialist

Water Protection Program’

(573) 522-2019

mark.osborn@dnr.mo.gov ‘

wenn Forwarded by Mark Osborn/WPCP/DEQ/MODNR on 07/25/2006 03:05 PM ----

"Zhang, Harry"

:Haltry.Zhang@parsons.com To "Mark Osbom" <mark.osborn@dnr.mo.gov>

07/25/2006 02:51 PM

cc
Subject RE: comments from UMRBA

Mark:

See brief reply below.

- Harry

" Reply:

Parsons is under national EPA contract to provide technical support to EPA Region 7 states.
During this task order project, Parsons reviewed EPA Region 7 approved TMDL examples in
Missouri, Kansas and Iowa. All of them set Wasteload Allocations and Load Allocations as zero
based on the fact that PCB and Chlordane was banned by EP A about twenty years ago. Parsons
agree with this technical approach. Therefore, similar methodology was used in this TMDL.

From: Mark Osborn [mailto:mark.osborn@dnr.mo.gov}
Sent: Tuesday, July 25, 2006 12:21 PM

To: Zhang, Harry

Subject: comments from UMRBA

Harry,
| left you a voice-mail message on this. Upper Mississippi River Basin Association (UMRBA) has the

sarne issure as was expressed last March. Please review and let me know if you have further response
to them. '

1 08/10/2006 02:41:28 PM
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STATE OF MISSOURJ Maee Blung, Governor « Dovie Childers, Direcor

DEPARTMENT OF NATURAL RESOURCES

wvwdnnmo.gov

August 22, 2006

Mr. Todd Blanc

Missouri Department of Health and Senior Services
P.O. Box 570

Jefferson City, MO 65102-0570

Dear Mr. Blanc:

Thank you for reviewing the M1531551pp1 and Missouri Rivers Total Maximum Daily Loads
(TMDLs) and taking the time to comment on behalf of the Missouri Department of Health and
Senior Services (DHSS).

¢ Section 1.2. Problem Identification

To address your concern, the following sentence was deleted:

This advisory was replaced by the 2004 advisory for the Mississippi River which
_recommends that no sturgeon or sturgeon eggs should be eaten due to elevated levels of
 chlordane and PCBs (MDNR, 2004). (deleted) -

It was replaced with this sentence stating:
In 2002, sturgeon eggs were added to the existing advisory on sturgeon meat, which has
been in place for the Mississippi River since 1997. (added)

o Section 2.2. TMDL Endpoint
As discussed with you via e-mail, we acknowledge that the Department of Natural Resources
(department) has been collecting chlordane as sum of the isomers (four agreed on isomers),
which carries the screening value of 0.1 mg/kg. Therefore, we have changed the TMDL
endpoint from 0.3 mg/kg technical chlordane to 0.1 mg/kg as sum of the isomers.

Regarding your comment on the potential for continuing addition of chlordane and PCBs to
the environment; the department acknowledges that there is still unused chiordane that could
potentially enter the rivers. Although the pesticide is banned for all uses, there is nothing to
prevent a citizen from applying chlordane. Mr. Paul Andre with the Missouri Department of
Agriculture’s (MDA) Pesticide Program, does not believe there is enough leftover chlordane
to have a measurable negative impact on these rivers. MDA and our department have fielded
very few phone calls about how to dispose of chlordane. Further investigation revealed that
very little chlordane has been turned in at hazardous waste collection points throughout
Missouri. The department is considering instigating some form of a “clean sweep” program
to try and net the chlordane that is still being stored at someone’s residence.

fersadedd Paper



Mr. Todd Blanc
Page Two

The permit mentioned is not of immediate concern in the Missouri River TMDL because it
discharges to Indian Creek and then to the Blue River (both classified) before reaching the
Missouri. PCBs are unlikely to reach levels of concern in the Missouri or Mississippi Rivers due

solely from the one permitted outfall. Also, the facility is the sub}ect of a Settlement Agreement

N _(not yet finahzed) dealmg with PCBs.

Margm of Safety

 We included the following sentence: The department will endeavor to coordinate with DHSS in
guarding against threats to human health associated with fish consumption from these two
contaminants. :

As always, DHSS’ participation in the TMDL process and concern for the health of Missouri’s

-~ water resources is-appreciated:—Your commrents made this-a better TMDL:If youhave-other
questions or wish to discuss this further, please contact Ms. Anne Peery at (573) 526-1426 or by
mail at the Missouri Department of Natural Resources, Water Protection Program, P.O. Box 176,
Jefferson City, Missouri 65102. _

Sincerely,

WATER PROTECTION PROGRAM

Philip A. Schroeder, Chief
Water Quality Monitoring and Assessment Section

PS:apI‘
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STATE OF MISSOURI Mart Blunt, Governor « Doyle Childers. Director

DEPARTMENT OF NATURAL RESOURCES

www.dnr,mo.gov

August 22, 2006

" Mr. John DeLashmit

U.S. Environmental Protection Agency
Region VII

901 North Fifth Street

Kansas City, KS 66101

"RE: Response to Comments on the Mississippi and Missouri Rivers Total Maximum
Daily Loads

Dear Mr. DeLashmit:

This letter responds to comments from the U.S. Environmental Protection Agency (EPA) on the
draft Total Maximum Daily Loads (TMDLSs) for the Mississippi and Missouri Rivers.

We appreciate your observations. In response to public comments received during the comment
period, however, the Department of Natural Resources (department) has made changes to the
TMDL targets. In light of this, we will place these documents on public notice again. Enclosed-
please find the comments and the department’s responses.

Thank you for your comments and for EPA’s support in the TMDL process. If you have other
questions or wish to discuss this further, please contact Ms. Anne Peery at (573) 526-1426 or by
mail at the Missouri Department of Natural Resources, Water Protection Program, P.O. Box 176,
Jefferson City, Missouri 65102.

Sincerely,
WATER PROTECTION PROGRAM

7

Philip &. Schroeder, Chief
Water Quality Monitoring and Assessment Section

PS:apl
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STATE OF MISSOURI Muatt Blunt, Governor « Daovle Childers, Director

DEPARTMENT OF NATURAL RESOURCES

www.dnrmo.gov’

August 22, 2006

Mr, Mike McKee

. Missouri Department on Conservation
2901 West Truman Boulevard, P.O. Box 180
Jefferson City, MO 65102-0180 _

Dear Mr. McKee:

Thank you for reviewing the Mississippi and Missouri Rivers Total Maximum Daily Loads
(TMDLs) and taking the time to comment on behalf of the Missouri Department of Conservation
(MDC). The following responses correspond to your comments in the order they were written.

o Section 1.2 Problem Identification :
The Web page address for the Department of Health and Senior Services (DHSS) 2006 Fish
Advisory has been included in the TMDL.

o Section 2.2 TMDL Endpoint :
The Department of Natural Resources (department) citation was removed. Actually, the
department uses 2.0 mg/kg (the Food and Drug Administration recommendation) to judge
impairment of a water body for PCBs, not the 0.01 mg/kg as stated. This level is what DHSS
uses in their fish advisories. The endpoint has been changed to 2.0 mg/kg in the TMDL.

» TableB :
DHSS also pointed out the issue of which type of chlordane was being reported. DHSS uses
the sum of the isomers as does our department, The data table and chlordane graph has been
adjusted and units have been added. The abbreviation LT stands for “less than” and is not
used in the revised data table, - :

As always, MDC’s participation in the TMDL process and concemn for the health of Missouri’s
water resources is appreciated. If you have other questions or wish to discuss this further, please
contact Ms. Anne Peery at (573) 526-1426 1426 or by mail at the Missouri Department of
Natural Resources, Water Protection Program, P.O. Box 176, Jefferson City, Missouri 65102.
Sincerely, |

WATER PROTECTION PROGRAM

Philip/A. Schroeder, Chief
" Water Quality Monitoring and Assessment Section

PS:apl
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STATE OF MISSOURI Mate Blun, Governoe » Dovly Chitdees, Dirgesar
DEPARTMENT OF NATURAL RESOURCES
www.dnr.mao.gov

August 22, 2006

Mr. William D. Franz

U.S. Environmental Protection Agency, Region 5
77 West Jackson Boulevard

Maii Code: W-15]

Chicago, IL 60604-3507

Dear Mr. Franz:

Thank you for reviewing the Mississippi and Missouri Rivers Total Maximum Daily Loads
(TMDLs) and taking the time to comment on behalf of the Upper Mississippi River Basin
Association.

We revised the TMDL in response to your concern that the TMDLs do not adequately address
the potential (but unknown and uncharted/documented) contributions to the environment of these
pesticides. Instead of simply saying they have been banned and are no longer entering the
environment, we have now stated that we acknowledge the potential for minor levels of these
compounds to enter the environment. The department does not see any valid reason to include a
Waste Load Allocation and a Load Allocation in the TMDLs (other than zero) because the
‘endpoints are not based on the mere existence of these compounds in waters, but rather on fish
tissue levels and health advisories. Since chlordane and PCBs have been banned, our

“implementation plan” is simply to keep monitoring to ensure the levels of these pesticides in
fish tissue keep declining. Also, our data have not indicated any significant levels of these
compounds being discharged from Missouri wastewater facilities either directly to these rivers or -
to any unclassified tributaries of the rivers. Therefore, we feel it is unnecessary to calculate these
loads in the TMDL in order to ensure improvements in water quality.

You may be interested that Missouri is planning to increase efforts to collect unused inventories
and supplies of these compounds that may currently be sitting unnoticed at residences across the
state. Also, note that the endpoints for both compounds have been altered in the TMDL:
chlordane was changed to 0.1 mg/kg as the sum of the chlordane isomers and PCBs was changed
to 2.0 mg/kg. As aresult, both documents will be placed on 30-day public notice again. You
will be notified accordingly. .

tevsphl Pagee



Mr. William D. Franz
Page Two

The Upper Mississippi River Basin’s Association participation in the TMDL process and

concern for the health of Missouri’s water resources is appreciated. If you have other questions
or wish to discuss this further, please contact Ms. Anne Peery at (573) 526-1426 1426 or by mail

at the Missouri Department of Natural Resources Water Protectxon Program P O Box 176

"'I efferson City, MlssOun 65102 o

~ Sincerely,

. WATER PROTECTION PROGRAM

Philip Af Schroeder, Chlef

Water Quality Momtonng and Assessment Section

PS:apl
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jbivisions_ and Programs |
=l Missouri Department of
i Natural Resources

Division of Environmental Guality

Second Public Notice

Beginning Date: Aug. 30, 2008
Ending Date: Sept. 29, 2006

Name: Draft Missouri River Total Maximum Daily Load {TMDL)
Location: Across 25 Missouri Counties

Purpose: A draft copy of the revised Missouri River TMDL is available for public review and comment. This is a second public
notice for the TMDL, which was substantially altered (including the endpoints) in response to comments received during the first
public notice. :

Description: The Missouri River is listed for impairment due to elevated levels of Chlordane and Polycholorinated Biphenyls
(PCBs) in fish tissues. Both chlordane and PCBs are now banned. Therefore, the TMDL. proposes continued monitoring of the
Missouri River to assure that levels of these pollutants are decreasing. Section 303(d) of the Clean Water Act requires a listing of
impaired waters. All waters listed must have a TMDL written for them. These are water bodies that do not meet the Missouri Water
Quality Standards even after implementing existing regulatory programs. A TMDL document provides background information on
the water body, a calculation of the maximum pollutant load the system can incorporate without being impaired, an implementation
plan to restore water quality and, in some instances, a continuous monitoring plan. The Mussoun River TMDL. Information Sheet
provides background material for this document.

Obtain a Copy: Copies of the TMDL can be obtained by calling the department's Water Protection Program (WPP) at 1-800-361-
4827 or (573) 751-6623.

Draft Missouri River TMDL
www.dnr.mo.govienviwpp/tmdi/missouri-r-draft-tmdl.pdf

Missouri River TMDL Information Sheet
http:// www.dnr.mo.govienviwpplitmdl/info/missouri-r-chlor-pch-info. pdf

General TMDL information
hitp:/Awww . dnr.mo.govienviwpp/ftmdl/index. htmi

Invitation to Comment: The interested public is encouraged to participate in this process if they have concerns regarding the
content of this document or if they would like to provide written support for the process. The program will accept written comments
regarding the Missouri River TMDL through Sept. 29, 2006,

Address: Comments should be sent to: Department of Naturai Resources, WPP, Water Quality Monitoring and Assessment
Section, P.O. Box 176, Jefferson City, MO 65102-0176

For more Information: For more information on TMDL issues, see the Environmental Protection Agency (EPA) Web site.

For an explanation of Total Maximum Daily Loads, see the Total Maximum Daily Loads PDF fact sheet.

Land | Air | Water | GIS | Energy | Stale Parks | Grants & Loans | Security & Privacy | State Home Page | Site Directory
Environmental lssues | Kids & Education | Waste & Recycling | Historic Preservation | Job Opportunities | DNR Store | Search

4 Department of Natural Resources 1-800-361-4827 / (§73) 751-1300
P. O. Box 178, Jefferson City, MO 65102 E-mail cleanwater@dnr.mo.gov
: Revised on Friday September 08 2006

ittp://www.dnr.mo.gov/env/wpp/tmdl/wpc-tmdl-pn-missouri-r.htm 9/11/200
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Total Maximum Daily Load for Missouri River

DRAFT Total Maximum Daily Loads (TMDLs)
For the Missouri River
Pollutants: Chlordane and Polychlorinated Biphenyls (PCBs) in Fish Tissue

Name: Missouri River

Loecation: Across 25 counties: Atchison, Holt, Andrew, = ...
Buchanan, Platte, Clay, Jackson, Ray, Lafayette, Carroll,
Saline, Chariton, Howard, Cooper, Moniteau, Boone, Cole,

) Cailaway,0§age,Montgomery, ‘Gasconade, Warren, Franklin,
St. Charles and St. Louis

Hydrologic Unit Codes (HUC): 10240001, 10240005,
10240011, 10300101, 10300102, 10300200

Water Body Identification Numbers (WBID): (from the mouth at St. Louis to the Iowa
border)1604 (100 miles), 701 (129 miles), 356 (125 miles) and 226 (179 miles)

Missouri Steam Classification: The Missouri River is classified in the Missouri Water Quality -
Standards (WQS) as a Class P! stream

Beneficial Uses for Missouri River’:

« Livestock and Wildlife Watering

» Protection of Aquatic Life and Human Health - Fish Consumption
» Whole Body Contact Recreation, Category B

» Secondary Contact Recreation

« Irrigation

« Drinking Water Supply

* Industrial

Pollutant: Chlordane and PCBs in fish tissue
Size of Impaired Segment: 533 miles
Pollutant Source: Many point and nonpoint sources

TMDL Priority Ranking: High

! Class P streams maintain permanent flow even in drought periods
2 For beneficial uses see 10 CSR 20-7.0310(C) and Table (H)

2



Total Maximum Daily Load for Missouri River

1. Introduction
1.1 Study Area Description:

The Missouri River is 2,565 mile long starting at its headwaters in the Jefferson, Madison and
Gallatin Rivers, which converge near Three Forks, Montana, to form the Missouri River. The river
flows north through mountainous canyons before emerging from the mountains near Great Falls,
Montana. It flows east across the plains of Montana into North Dakota, then turns southeast
flowing into South Dakota and along the north and eastern edge of Nebraska. The river forms part
of Nebraska’s border with South Dakota and nearly its entire boundary with lowa, flowing past
Sioux City and Omaha. The river forms the entire boundary between Nebraska and Missouri and
part of the boundary between Missouri and Kansas. At Kansas City, the river turns eastward and
flows across Missouri where it joins the Mississippi River just north of St. Louis. The Missouri
River sub-basin is the largest sub-basin in the MlSS]SSIppl River basin, covering more than 5{)0 000
square miles.

The TMDL discussed in this report is for the portion of the Missouri River that begins on the border
of Towa and Missouri, approximately 10 miles north of Watson, Missouri, at River Mile 552 (Figure
1). Table A in the appendix provides a detailed description of the 25 samplmg locations along the
Missouri River shown in Figure 1: Land use for this 533-mile portion® of the Missouri River is
shown in Figure 2. Within the impaired segments, three major tributaries enter the Missouri River,
These tributaries are the Platte, Blue and Osage Rivers, and their confluences are at Missouri River
Miles 391, 358 and 133, respectively. Table I summarizes the information on the impaired
segments in the Missouri River based on the 2002 303(d) listing.

Table 1: Missouri 2002 303(d) List for Impaired Segments in Missouri River

WBID | Waterbody Size Unit | Pollutant Downstream | Upstream Priority
County County

1604 Missouri River | 100 Miles | Chlordane, PCBs | St. Louis Gasconade High

701 Missouri River | 129 | Miles | Chlordane, PCBs | Gasconade Chariton High

356 Missouri River | 125 Miles | Chiordane, PCBs | Chariton Jackson High

226 Missouri River | 179 Miles | Chiordane, PCBs | Jackson Atchison High

¥ There is 2 19-mile discrepancy between the length of the river (from the lowa state line to the Mississippi) as recorded
in the WQS vs. the mile marker on the river itself at the Iowa line. This amounts to a 3.4 percent difference, which is
well within the acceptable standard deviation. However, as ArcView becomes more accurate, the river will be re-
measured and in due time this will be reflected in the WQS,
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Total Maximum Daily Load for Missouri River

1.2 Fish Advisories in Missouri: ‘
The Missouri Department of Conservation (MDC) has monitored levels of toxic contaminants in
fish from Missouri lakes and rivers since 1984. At that time, MDC discovered elevated levels of
chlordane in fish in the Missouri, Mississippi and Meramec rivers. MDC, the U.S. Environmental
Protection Agency (EPA) and the department all provide fish tissue sample results to the Missouri
~ Department of Health and Senior Services (DHSS) for use in determining health risks to fish
consumers. DHSS, in turn, issues f" sh _consumption advisories. DHSS has issued adv1sorles based

on pesticide contaminants in fish since 1985. Past DHSS fish advisories instructed anglers to limit . . ...

consumption of fatty fish (carp, catfish, buffalo, drum, suckers and paddlefish) to one meal per
week. This advisory was rescinded in 2001. Trout also have a high level of fat, but are considered

- safe to-eat from anywhere inthe state. Tn 2002, sturgeon eggs were added totheonly existing PCB o

advisory, which has been in place for sturgeon meat from the Missouri River since 1997,

DHSS issues its fish advisory every year around March or April. The advisory is made available to
the public through press releases and may be accessed by calling DHSS at 1-866-628-9891. These -
advisories are also distributed to ali Missouri county health departments and are posted on the

Internet. The 2006 advisory may be found at
www.dhss.mo.gov/NewsAndPublicNotices/06F ishAdvisory.pdf.

2. Description of the Applicable Water Quality Standards

- 2.1 Beneficial or Designated Uses:
These uses are listed on page one. The use that is impaired is protectmn of warm water aquatic life
and human health associated with fish consumptlon

2.2 Anti-degradation Policy:
Missouri’s WQS include EPA’s “three-tiered” approach to anti-degradation and may be found at 10
CSR 20-7.031(2).

Tier 1 — Protects existing uses and provides the absolute floor of water quality for all waters of the
United States. Existing instream water uses are those uses that were attained on or after Nov. 29,
1975, the date of EPA’s first WQS regulation, or uses for which existing water quality is suitable
unless prevented by physical problems such as substrate or flow.

Tier 2 - Protects the level of water quality necessary to support propagation of fish, shellfish and
wildlife and recreation in and on the water in waters that are currently of higher quality than
required to support these uses. Before water quality in Tier 2 waters can be lowered, there must be
an anti-degradation review consisting of: (1) a finding that it is necessary to accommodate
important economical or social development in the area where the waters are located; (2) full
satisfaction of all intergovernmental coordination and public participation provisions; and

(3) assurance that the highest statutory and regulatory requirements for point sources and best
management practices for nonpoint sources are achieved. Furthermore, water quality may not be

~ lowered to less than the level necessary to fully protect the “fishable/swimmable™ uses and other
existing uses.



Total Maximum Daily Load for Missouri River

Tier 3 — Protects the quality of outstanding national resources, such as waters of national and state
parks, wildlife refuges and water of exceptional recreational or ecological significance. There may
be no new or increased discharges to these waters and no new or increased discharges to tributaries
of these waters that would result in lower water quality (with the exception of some limited
activities that result in temporary and short-term changes in water quality).

2.3 Specific Criteria:

2.3.1 Chlordane ‘

The specific criteria for chlordane are found in Missouri’s Water Quality Standards, 10 CSR 20-
7.031, Table A, under Persistent, Bioaccumulative, Man-made Toxics. The limit for chlordane in
water related to human health protection associated with fish consumption is 0.00048 micrograms
per liter (ug/L or parts per billion). However, elevated chlordane levels in water are not the
problem. As chlordane tends to bioaccumulate in fish, this TMDL will be based on fish tissue
chlordane levels. Fish tissue levels refer to the amount of chlordane in the fillet, or edible portion,
of fish. The U.S. Food and Drug Administration (FDA) developed a fish tissue action level of 0.3
milligrams per kilogram (mg/kg or parts per million) for technical grade chlordane. Note: 1
kilogram equals approximately 2.2 pounds. -However, the department and DHSS use the action
level of 0.1 mg/kg sum-of-the-isomers of chlordane. If the level of a toxic contaminant exceeds
this action level or the unrestricted consumption level, a fish consumption limit advisory that
provides a risk-based, safe consumption level for target populations is issued regarding the potential
health risk associated with long-term consumption of contaminated fish.

232PCBs .

The specific criteria for PCBs are found in Missouri’s WQS, 10 CSR 20-7.031, Table A, under
Persistent, Bioaccumulative, Man-made Toxics. The limit for PCBs in water related to human
health protection associated with fish consumption is 0.000045 pg/l.. The FDA set a 2.0 mg/kg
limit on PCBs in fish tissue for interstate shipment of fish for human consumption. DHSS currently
uses this number to issue fish advisories related to PCBs and the department uses the same number
to judge impairment of Missouri water bodies by PCBs. However, DHSS has a revised fish
advisory methodology that follows EPA guidance, so the threshold value for PCBs will change.
The new threshold value for unrestricted consumption is expected to be 0.04 mg/kg of total PCBs in
fish tissue. Following adoption of these new guidelines by DHSS, the next state 303(d) listing
methodology document will acknowledge them and may be revised accordingly.

* Bata can be collected as technical chiordane or sum-of-the-isomers of chlordane, in which case the action level is 0.1
mg/kg. Sum-of-the-isomers of chlordane is usually comparable to FDA’s action level of 0.3 mg/kg technical grade
chlordane when the contamination is recent, because there is a lot of the technical chlordane still present. However,
after a few years the comparison no longer works well. The department, MDC, EPA and DHSS quantify chiordane by
summing the following four chlordane isomers: cis-chlordane, trans-chlordane, cis-nonachlor and trans-nonachlor.

7



Total Maximum Daily Load for Missouri River

3. Current Water Quality Condition and Desired Endpoint

3.1 Current Water Quality Condition:

Several agencies collected fish tissue samples at numerous monitoring sites along the Missouri

River from 1976 to 2004. The goal of the fish tissue monitoring and survey program was to analyze

fish tissue samples for chlordane and PCBs in order to define water body segments impacted by .~

contamination. Bottom-feeding fish such as carp were sampled because of their feeding or dwelling

preferences near the bottom of the water column where chlordane and PCBs remain in the
sediments. o ' B

Even though they have been banned, both chlordane and PCBs degrade very slowly, making them
particularly persistent in the environment. They remain in the soil for long periods of time.
Because these pollutants are not soluble they are not readily found in the water column. Instead
they adsorb to soil particles in lakebed or streambed sediments. Bottom-feeding fish, such as carp, -
_become exposed to chlordane and PCBs due to their feeding and dwelling preferences near

streambeds or lakebeds where contaminated sediments persist. Fish uptake these pollutants in water -

through their gills and through the consumption of contaminated aquatic organisms, Once the
pollutants are absorbed into the bloodstream, they accumulate primarily in fatty tissues. Once in the
fatty tissues, the poflutants have the ability to biomagnify, or increase in concentration, as the
compound is transferred through the food chain. These fish include fatty fish, such as carp, catfish,
buffalo, drum, suckers and paddlefish. ‘

3.2 TMIDL Endpoint:

The department uses threshold levels of 0.1 mg/kg of chlordane (sum of isomers) and 2.0 mg/kg of
total PCBs in fish tissue to determine support of the designated use. As just stated, because DHSS
has a revised fish advisory methodology that follows EPA guidance, the threshold value for PCBs
will change. The new threshold value for unrestricted consumption will be 0.04 mg/kg of total
PCBs in fish tissue. If the average levels of these compounds exceed these levels in fillets of the
fish sampled, the water body is considered to be not supporting the fish consumption use. These
will be used for the endpoints for these TMDLs and the achievement of these targets should lead to
the removal of fish consumption advisories. Missouri’s protocol for removing or down grading an
advisory requires at least two years of data below these targets.

4. Source Inventory and Assessment

4.1 Chlordane:

Chlordane has been identified as a pollutant of concern because it is a bio-accumulative pesticide
that is carcinogenic and can cause both acute and chronic toxic effects. Its polycyclic chlorinated
organic structure produces deleterious biological effects similar to those of DDT, PCBs and other
related substances (MDE, 2000).

Chlordane is a manufactured chemical that was used as a pesticide in the U.S. from 1948 to 1988
(ATSDR, 1995). Since its introduction in the 1940s, chlordane was used as a broad-spectrum
pesticide for agricultural, home and commercial control of insects until it was withdrawn from the
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market in 1988. The original source of chlordane was runoff, particularly from urban areas where
widespread termite eradication occurred around homes in the 1970s and 1980s. Chlordane was also
used at nurseries, on golf courses and in agriculture. Chlordane was banned for agricultural use in
1975 and for all uses in 1988; therefore, no additional loading should occur. Some of its trade
names include Oktachlor and Velsicol 1068 (ATSDR, 1995). At the height of production,
chlordane was the second most widely used organochlorine insecticide in the U.S., with annual
production of about 11 million kg/year. Production in the U.S. in 1974 amounted to 9.5 million kg
(IPCS, 1988). Over 70,000 tons of chlordane has been manufactured since 1946 (U.S. EPA, 1998).

As previously mentioned, chlordane degrades very slowly, and thus is extremely persistent in the
environment (with the ability to stay in the soil for over 20 years). It bio-accumulates in the tissue
of bottom-feeding fish (such as carp) which become exposed to chlordane due to their feeding or
dwelling preferences near chlordane-contaminated sediments. Eating fish contaminated by
chlordane will not make a person immediately ill. However, over a long period of time, chlordane
may damage the nervous system, digestive system and the liver (MDNR, 2001).

“‘The department recognizes that there is still chlordane in products in storage sheds, barns and
basements. It is p0551ble that chlordane could still find its way into the environment through leaks,
use of the product or 1mproper dlsposal However, it is estimated that the amount that mlght
actually reach the river is negligible.” The reasons for this are: 1) since it has been banned since
1988, the number of people who still have a product containing chlordane is small, 2) chlordane
would be only a small portion of the ingredients in the product, 3) The number of people who would
use the product is smaller yet and 4) if applied according to directions, it should not cause a
problem. Overall, there is no reason to expect that the levels of chlordane in the environment, and
therefore chlordane levels in fish tissue, will do anything but decline in the future.

4.2 Polychlorinated Biphenyls (PCBs):

PCBs are a mixture of up to 200 different chiorinated compounds and are stable under conditions of
high pressure and high temperature. PCBs are manmade compounds that have been used
commercially since 1929. These chemicals were manufactured as combinations of chlorinated
biphenyls that differed according to the percentage of chlorine in the mixture. PCBs had a wide
variety of industrial applications due to their chemical stability and flame resistance. However,
these characteristics also enabled them to remain highly persistent in the environment. PCBs were
commonly used as plasticizers, heat-transfer fluids, solvent extenders, hydraulic fluids, flame
retardants, sealers, ink carriers, organic diluents and dielectric fluids. They are found in
transformers, capacitors, florescent lighting fixtures, televisions, computers, microscope oil,
hydraulic oil, caulking compounds and elastic sealant made from 1966 to 1975. The manufacturing
of PCBs stopped in the United States in 1977 due to concerns about the persistence of PCBs in the
environment and evidence that they bioaccumulate, which can cause harmful health effects.

U.S. industry purchased approximately 1.25 billion pounds of PCBs by the time production stopped
in 1977 (U.S. EPA, 1993). EPA estimates that 60 percent, or 750 million pounds, of PCBs
produced are still in use in the U.S. in approximately 150,000 PCB transformers and 2.5 million
mineral oil transformers (Graham, 1987). Another 36 percent (450 million pounds) of PCBs were

5 Personnel correspondence with Paul Andre, Missouri Department of Agriculture, Pesticide Program, 7/06.



Total Meaxinum Daily Load for Missouri River

either placed in landfills or dumps or were available to biota via air, water, soil and sediments. The
remaining four percent (55 million pounds) were destroyed by incineration or were degraded in the
environment (U.S. EPA, 1993). Monsanto Chemical Company in Sauget, Illinois, produced
approximately 99 percent of commercial PCBs for U.S. industry and sold the compounds under the
trade name Aroclor (ATSDR, 1995a). A four digit numbering code identifies the Aroclors. The
first two digits denote the number of carbon atoms in the biphenyl group and the last two digits
represent the approximate percentage of chlorine in the mixture. The most common PCBs

manufacturéd include Aroclor 1242, Aroclor 1248, Aroclor 1254 and Aroclor 1260 (Cairns et al, = =

1986).

.wThéwbehavier of PCBs differs depending on-the number of chlorine-atoms present. Generally; these— oo

compounds are relatively insoluble and have the ability to absorb strongly into organic matter. As
the chlorine content increases, the solubility of the compounds decrease and the mixture becomes
more viscous. PCBs are highly lipophilic (fat loving) and bio-accumulate in fish tissue, which can
result in very high concentrations that are unsafe for human consumption (U.S. EPA, 1980).
Currently, the primary source of PCB ingestion is through the consumption of contaminated fish

(USDHHS; 1995). Fish uptake of PCBy in water through their gitls and through the consumption of
contaminated aquatic organisms. As with chlordane, PCBs are absorbed into the bloodstream and
accumulate primarily in fatty tissues. In these fatty tissues, they have the ability to biomagnify or
increase in concentration, as the compound is transferred through the food chain. In humans and
other mammals, PCBs accumulate in the gastrointestinal tract, adipose (fatty) tissue and skin.

As already stated, U.S. production of PCBs ended in 1977 because of the evidence that they
accumulate in the environment, which can cause harmful health effects. Although production of
PCBs was banned, note that the ban was on the manufacture, processing, and distribution in
commerce of PCBs. The ban did not extend to existing products containing PCBs, such as
transformers. Poorly maintained hazardous waste sites that contain PCBs, industrial and municipal
incinerators burning organic waste, illegal or improper dumping of PCB wastes (such as
transformer fluids and some capacitors) and leaks from electrical transformers continue to release
PCBs into the environment. However, since PCBs are no longer produced, a downward trend in the
environment is inevitable, '

5. Determination of TMDL and Allocation®

The following equation was used to calculate the TMDL.

TMDL = WLA + LA + MOS (Egq. )
where:

TMDL: Total Maximum Daily Load

WLA: Waste Load Allocation (for point sources)

LA: Load Allocation (for non-point sources)

MOS: Margin of Safety (to account for uncertainties)

¢ Calculations and graphs by Parsons Corporation, a Pasadena-based engineering and construction firm
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5.1 TMDL/Loading Capacity:

TMDL or loading capacity is defined as the maximum pollutant load that a water body can
assimilate and still attain WQS. EPA banned the use of chiordane in 1988. While the department
recognizes that there is still chlordane in existence that is unaccounted for, with the potential to
enter the river system, the amount that might actually reach the river is believed to be negligible
(see section 4.1). Again, there is no reason to expect that the levels of chlordane in the environment
and in fish tissue will do anything but decline in the future. Therefore, the TMDL for chlordane in
the 533 mile impaired segment along the Missouri River is set as zero pounds/day.

Similarly, EPA banned the use of PCBs in 1977. Again, the department acknowledges that there is
the potential for a certain amount of PCBs to leak into the environment (see Source Inventory-PCBs
above), However, judging from the available data, that amount is deemed to be small and
declining. Therefore, the TMDL for PCBs in the 533 mile impaired segment along the Missouri
River is set as zero pounds/day.

5.2 Waste Load AHocation:

As stated earlier, these two compounds are mainly a sediment issue and amounts in the water
column are virtually non-detectable. There are no Missouri facilities which discharge either directly
to the Missouri River or to a tributary where the Missouri River is the first classified water body,
that have that potential for discharging detectable amounts of PCBs or chlordane. Since chlordane
and PCBs were banned in 1988 and 1977, respectively, there should be negligible discharge of
chlordane anid PCBs into streams from wastewater treatment plants and other point sources.
Therefore, the WLA is set as zero pounds/day in this TMDL.

5.3 Load Allocation:

Since chlordane and PCBs were banned, there will be only minor and/or infrequent application of
chlordane anywhere that might be discharged under runoff conditions and enter the river. As time
passes, this, too, will decline. Therefore, the LA is set as zero pounds/day in this TMDL.

5.4 Margin of Safety: _

In order to ensure there is no threat of chlordane and PCB levels impairing fish consumption, fish
advisories will remain in effect until all samples taken from fish have met the desired endpoint for
two years. The department will coordinate with DHSS in guarding against threats to human health
associated with fish consumption from these two contaminants.

5.5 Seasonal Variation:
There is no seasonal variation associated with this TMDI..

6. Implementation

Since chlordane and PCBs have been banned, there is no specific remediation plan for this
impairment. In regard to existing stores, stashes and unused inventory of these products, Missouri
continues to collect them as they are turned in for proper disposal through various hazardous waste
and hazardous household waste disposal initiatives. A major source of PCBs is transformers.
Transformer fluid is tested and properly disposed of as the transformer ends its useful life.

i1
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Otherwise, fish tissue concentrations are declining as chlordane and PCBs are purged or degraded in
water body sediments over time. Figures 3 and 4 show the average annual chlordane and PCB
concentrations and their corresponding moving average trends.

Figure 3: Average Annual Chlor&ahe Concentration (as Sum-of-the-Isomers) and Three-Year 7

Moving Average in Missouri River over Time
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Figure 4: Average Annual PCB Concentration and Three-Year Moving Average in Missouri
River over Time
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The department recognizes that data collected to date do not always reflect a downward trend of
PCBs or chlordane on a year-to-year basis; however, that this is most likely due to collection
inconsistencies. Some years of data contain tissue samples of many different fish species, but some
years contain only one or two species of fish. Fatty fish, such as carp, tend to absorb more PCBs
than a less fatty fish such as catfish. Likewise, feeding habits, rainfall and age and size of the fish
can effect the amount of sediment (thus PCBs and chlordane) assimilated by fish or the bio-
accumulative effect. The most recent data predominately sampled catfish and sturgeon, however in
2004, only sturgeon was sampled. This would tend to show increasing levels of PCBs and
chlordane in later years and obscure the overall downward trend.. When only fillets are considered,
from the year 2000 to the present, concentrations of both compounds are con51stently below the
stated action levels.

As mentioned, these pollutants degrade slowly and are extremely persistent in the environment.
However, since they are no longer produced, a downward trend is inevitable and this TMDL
recommends development of a consistent protocol for measurement of the pollutants in fish tissue
and continued sampling.

This is a phased TMDL, which means that if future data indicates fish tissue chlordane and PCB

levels are not continuing to decline, this TMDL will be re-evaluated. This TMDL will be
incorporated into Missouri’s Water Quality Management Plan.

13
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7. Public Participation

This TMDL was on public notice from June 9 to July 9, 2006. Due to comments received during
the first notice period, which resulted in substantial changes to the TMDL document, a second
public notice period is appropriate. . This period is from Aug. 30 to.Sept. 29, 2006.. Groups who ..

. receive the public notice announcement include the Missouri Clean Water Commission, the Water .
- Quality Coordinating Commiitee, the water quality departments in neighboring siates where the-- -
Missouri River is a shared border (Kansas and Nebraska), the 155 Stream Team volunteers in the

watershed, and the 51 legislators representing all the counties bordering this river. Also, the

* department posts the notice, the Missouri River Information Sheet and this document on its Web
site, making them available to anyone with access to the Web. The department will place a copy of
the notice, any comments received and its responses in the Missouri River file.
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Table A: Sampling Locations along Missouri River

Number | Location Station Name ﬁ:;:. Latitude Lorgitude | Data Source
I | 'gli*\f’:f““ Rulo, Nebraska | RM 498 | 40.0304 | -95.4144 | NDEQ
7 Missouri | below Nodaway | pys 467 6 139.9003 | -94.96022 | MDC
River River, Missouri
3 Missouri | Nodaway Island 1 oy 11601 13909013 | 949531 | MDC
River Access, Missour: -
N EPA/MDNR
4 Missouri | St. Joseph, RM 448.2 | 39.754 -94.858 USEPA
River Missouri . MDC
T USEPA
5 Missouri | Leavenworth, RM397 1393291 |-94.9085 |MDC
River Kansas
USGS
, EPA/MDNR
Missouri | Kansas City, USEPA
6 River Missonri RM 365.8 | 39.1194 | -94.534 iy
USGS
Missouri | below I-635, 1 USEPA
7 River Missouri RM374 | 39.1531 | -94.6495 DO
8 Missouri | below US 169, RM365.9 139.113 | -94.586 USEPA
River Missouri
9 Missouri | above Hwy 269, | pyr302 1391387 | .045424 | UsEPA
River Missouri
10 Missouri | above 1-435, RM 361 |39.1515 |-94.5117 | USEPA
River Missouri .
T : USEPA
11 Missouri | below Blue Ridge | por356 1391201 | 044686 EPA/MDNR
River Blvd., Missouri : MDC
Missouri | near Shoal Creek, - USEPA
12 River Missonr: RM 351.8 |39.168 -94.3723 DG
13 ;’E‘\fgj““ Napolean, Missouri | RM 329.2 139.1342 | -94.0645 | MDC
T : EPA/MDNR
14 Missouri | Lexington, RM 3173 |39.1869 | -93.8965 USEPA
River Missouri MDC
15 Missouri | near Malta Bend, | oo yoos 5 1392382 [.933614 | MDC
River Missouri
16 ;’?\fgf“” Miami, Missouri | RM 262.7 | 3903289 | 932252 | MDC
17 g‘\fﬁf“r’ Glasgow, Missouri | RM 226.5 | 392223 | -92.8505 | MDC
19 Missouri | Boonville, RM 1967 |38.9812 | -92.7456 | MDC
River Missourl
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Table A: Sampling Locations along Missouri River

Table B: Missouri River Fish Tissue Data for Sum of the Isomers (SOI)
of Chlordane and PCBs from 1976 to 2004

Note: For use in calculations, the original data were adjusted as follows: Where the data were recorded as “less than”
values, half that vatue is used. Where data were recorded as “Trace amount”, zero (0) is used. The SOI Chlor and
PCB columns below reflect these adjustments. The units for both are milligrams per kilogram (mg/kg).
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Number | Location Station Name Rl\;le; r Latitude | Longitude | Data Source
19 Missouri | near Columbia, | RM 185 |38.9597 | -92.545 EPA/MDNR
120 River | Missouri RM 143.2 |38.5875 | -92.1788 N
21 l%fjf“” Mokane, Missouri | RM 123.4 | 386519 | -91.8831 MDC
B O P A R EPA/MDNR. b
2 Missouri | "y ann, Missouri | RM97.9 | 38.71 -91.4391022 | MDC
. River USGS
123 Missouri | Weldon Springs | ov 0001 386565 |-90.7332 MDC
River CA, Missouri
‘Missouri | Chesterfield, ' " ) ' " | USPHS
. 24 —i-River Y T To 17 ¢ e — RM 39 386874 _906627 MBPEC e — S
25 Missouri | St. Charles, RM282 |387984 |-904662 | MDC
River Missouri
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USEPA  226/30.1 226 Missouri R. @ Leavenworth, K - 1981,CARP  PLATTE
USEPA  356/77.4 . 356 Missouri R, @ Lexington ' 1981.CARP  LAFAYETTE
USEPA  1356/77.4 356 Missouri R. @ Lexington | 1981 CARP  LAFAYETTE

[EPA/MDNR 226/80.5 226 Missouri R, @ St. Joseph, Mo, 1981:CARP ~ BUCHANAN

EPA/MONR u . 356MOR.KC .. f983CARP .
i.EPAiMDNRHGOMQ? 9. 1604 Missouri R. @ Hermann  1984:.CARP  GASCONADE
: Missouri R. @ Lexington __‘_“,__1984 CARP (LAFAYETTE
issouri R. nr. Columbia 1984 CH CAT 'BOONE
Missouri R. nr. Columbia = 1984 ‘CARPSU ‘BOONE
Mussoun R. nr. Columbia R ! 'BOONE .
_nr. Columbia 1984 SHSTUR BOONE
., Columina " 1984.CARP  :BOONE e
IBUCHANAN

. @ St. Joseph, Mo, . 1984 CARP

5 0
5 0
3 0
| CAR 5 o
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‘MDC  1701/922 701 Missouri R. @ Boonviie . 1987 CARP  COOQPER
MDC ____=701/922___  701 Massoun R. @ Boonville 1987 CARP .COOPER
MDC 701/92.2  701Missouri R. @ Boonville ~~  1987.CARP  COOPER
MDC  701/922 701 Missouri R. @ Boonvile " 1987 CARPSU COOPER
MDC  701/922 701 Missouri R. @ Boonville ' 1987 SHSTUR COOPER
MDC  701/922 . 701 Missouri R. @ Boonvile 1987 DRUM ~ COOPER
‘MDC  1604/43.9 1604 Missouri R. @ Chesterfield ' 1987 BMBUF STLOUIS
'MDC | 1604/43.9. 16(}4:M|ssoun R. @Chesi:erreld_ 1987 FHCAT 'STLOUIS = |
- I “U1987'CARP  STLOUIS
iMDC 9. 1604 Missouri R. @Ches’rerfeld ~.."...1987 BL CAT- .STLOUIS. . -
SMDC - 1604/43.9' 1604:Missouri R. @ Chesterfield -~ 1987 CH-CAT - STLOUIS -+
M | 1604/43.9' 1604 Missouri R. @Chesterf”eld. _ 1987 CARP__ STLOUIS
‘ .+ 1987.CARP -
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1987 CARP
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USEPA  [356/112.7 _”.356‘M[SSOU!‘ER nr. Shoal Cr.
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{[EPA/MDNR226/80.5
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L 1987CARP
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0.72
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0.03
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160447

:Access

1604 Missouri R, @ Weidon Spring CA
60_4 Mnssoun R @ We%don Spring CA
180 MISSOUi’i R. @ We%cion Sprmg CA\;

2004 SHSTUR

",2004 SHSTUR

. 2005C CARP

2004:SHSTUR !

STCHARLES = .
STCHARLES | E -
STCHARLES : E |
ST CHARLES

ST CHARLES . |
STCHARLES W E | ~

BUCHANAN "~ W .~

S S TN HE NN

‘MDC 7011197 701 Missouri R. @ Mokane . 2004 SHSTUR CALLAWAY F . 5 10.049: 0.346.
MDC 7011197 . 701 Missouri R. @ Mokane . 2004:SHSTUR CALLAWAY = F . 5 0093 0807
'MDC  701/19.7 701 Missouri R. @ Mokane 2004'SHSTUR CALLAWAY  E = 1 0086
MDC 701197 - 701 Missouri R. @ Mokane 2004!SMSTUR CALLAWAY . E = 1 0.056: 0.454
MDC  .356/87.7. 356 Missouri R. @ Napoleon 2004 SHSTUR LAFAYETTE 15 0.05, 0.483
MDC 356/87.7 356 Missouri R, @ Napoleon 2004 SHSTUR ‘LAFAYETTE | 6 0.39. 4.01
MDC 226/996  226:Missouri R. @ Nodaway Isiand 2004 SHSTUR "ANDREW E 1 0.133' 0.889
‘Access ' — L N
‘MDC 226/99.6 226 Missouri R. @ Nodaway Isiand 2{)(}4;SHSTUR ANDREW 5 0031 022
- N ‘Access . L I _
MDG 226/99.6 © 226 Missouri R. @ Nodaway Island . 2004:SHSTUR ANDREW 5 0022 023
I .. Access T SO S R W
MDC 226/69.6  226:Missouri R’ @ Nodaway Island - 2004 SHSTUR -ANDREW E 1 0,193 0.532
... .Access . R
‘MDC 226/99.6 = 226 Missouri R, @ Nodaway Island 2004 SHSTUR ANDREW E 1 0.077 0.758
. Acoess S T SN O [P O A
MDC ~ 226/996 = 226 Missouri R. @ Nodaway island  : 2004:SHSTUR ANDREW F 5 0.038 0.422
b Access LN T AU SO R ]
‘MDC " 228/996 ~  226'Missouri R. @ Nodaway Island - 2004 SHSTUR ANDREW E i 014 (.867
i, ACCESS B S N S S S
‘MDC 226/096 = 226 Missouri R, @ Nodaway Island * 2004 SHSTUR ANDREW E 1 0103 0.726

Note: Site = WBID/number of miles from mouth; u = urban; r = rural; # in sample = the number
of fish in each “sample”.
Type = what form of the fish is evaluated:

W = the whole fish

F = the fillet of the fish only

E = the fish eggs only
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WOMB=Rec'd OCT 11 2006

Martr Blunt, Governor « Doyle Childers, Divector

DEP Tﬁ ‘ENT OF NATURAL RESOURCES

www.dnr.mo.gov

qcT 0 6 2008

Mr. John Del.ashmit

U.S. Environmental Protection Agency
Region VII

901 North Fifth Street

Kansas City, KS 66101

RE: Submiﬁai of Total Maximum Daily Loads for the Mississippi River (WBIDs 1,
1707 and 3152) and the Missouri River (WBIDs 226, 356, 701 and 1604)

Dear Mr. DeLashmit:

Enclosed please find copies of the Total Maximum Daily Loads (TMDLS) for the
Mississippi and Missouri Rivers.

We have received and reviewed your comments on the draft TMDL documents and have
edited them appropriately. These TMDLs were first public noticed from June 9, 2006 to
July 9, 2006. Public comments were received and substantial adjustments to the TMDLs
were needed. The documents were again placed on public notice from August 30, 2006
to September 29, 2006. No comments were received during this notice. All comments
received and Missouri Department of Natural Resources™ response letters are enclosed.
We now submit these documents as final TMDLs for review and approval by the U.S.
Environmental Protection Agency (EPA) pursuant to Section 303(d)(2) of the Federal
Clean Water Act.

The Mississippi River and the Missouri River TMDLs were developed by the
department’s Water Protection Program to address the chlordane and polychlorinated
biphenyl (PCB) impairments of these waters, as identified on the 2002 Section 303(d)

list. These impairments arose from chlordane used in the past as an insecticide and PCBs
used in various industries. Both compounds have been banned and their concentrations in
~ these waterbodies have been declining. Therefore, no further action, besides periodic
monitoring, will be taken unless concentration levels rise above the action limits of 0.1
mg/kg for chlordane and 2.0 mg/kg for PCBs. |

&3

Reeyeled Paper



Mr. John DeLashmit
Page Two

We appreciate EPA taking prompt action on these TMDLs. If you have any questions,
please contact Ms. Anne Peery by phone at (573).526-1426 or by mail at the Missouri

N Department _QfN_'c_lfgural_,Rqsourggs, Water Protection Program, P.O. Box 176, Jefferson. o

Director

EG:apl
Enclosure
c: Mr. Daniel R. Schuette, Director, DEQ

Mr. Earl Pabst, Deputy Director, DEQ
Missouri Clean Water Commission
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Approved:






Total Maximum Daily Load for Missouri River

Total Maximum Daily Loads (ITMDLs)
For the Missouri River
Pollutants: Chlordane and Polychlorinated Biphenyls (PCBs) in Fish Tissue

Name: Missouri River

Location: Across 25 counties: Atchison, Holt, Andrew,
Buchanan, Platte, Clay, Jackson, Ray, Lafayette, Carroll,
Saline, Chariton, Howard, Cooper, Moniteau, Boone, Cole,
Callaway, Osage, Montgomery, Gasconade, Warren, Franklin,
St. Charles and St. Louis

Hydrologic Unit Codes (HUC): 10240001, 10240003,
10240011, 10300101, 10300102, 10300200

Water Body Identification Numbers (WBID): (from the mouth at St. Louis to the lowa
border)1604 (100 miles), 701 (129 miles), 356 (125 miles) and 226 (179 miles)

Missouri Steam Classification: The Missouri River is classified in the Missouri Water Quality
Standards (WQS) as a Class P! stream

Beneficial Uses for Missouri River’:

¢ Livestock and Wildlife Watering

» Protection of Aquatic Life and Human Health — Fish Consumption
« Whole Body Contact Recreation, Category B

* Secondary Contact Recreation

» Irrigation

* Drinking Water Supply

* Industrial

Pollutant: Chlordane and PCBs in fish tissue
Size of Impaired Segment: 533 miles
Pollutant Source: Many point and nonpoint sources

TMDL Priority Ranking: High

! Class P streams maintain permanent flow even in drought periods
? For beneficial uses see 10 CSR 20-7.0310(C) and Table (H)
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1. Introduction
1.1 Study Area Description:

The Missouri River is 2,565 mile long starting at its headwaters in the Jefferson, Madison and
Gallatin Rivers, which converge near Three Forks, Montana, to form the Missouri River. The river
flows north through mountainous canyons before emerging from the mountains near Great Falls,
Montana. It flows east across the plains of Montana into North Dakota, then turns southeast
flowing into South Dakota and along the north and eastern edge of Nebraska. The river forms part
of Nebraska’s border with South Dakota and nearly its entire boundary with Iowa, flowing past
Sioux City and Omaha. The river forms the entire boundary between Nebraska and Missouri and
part of the boundary between Missouri and Kansas. At Kansas City, the river turns eastward and
flows across Missouri where it joins the Mississippi River just north of St. Louis. The Missouri
River sub-basin is the largest sub-basin in the Mississippi River basin, covering more than 500,000
square miles.

The TMDL discussed in this report is for the portion of the Missouri River that begins on the border
of Jowa and Missouri, approximately 10 miles north of Watson, Missouri, at River Mile 552 (Figure
1). Table A in the appendix provides a detailed description of the 25 sampling locations along the
Missouri River shown in Figure 1. Land use for this 533-mile portion® of the Missouri River is
shown in Figure 2. Within the impaired segments, three major tributaries enter the Missouri River.
These tributaries are the Platte, Blue and Osage Rivers, and their confluences are at Missouri River
Miles 391, 358 and 133, respectively, Table 1 summarizes the information on the impaired
segments in the Missouri River based on the 2002 303(d) listing.

Table 1: Missouri 2002 303(d) List for Impaired Segments in Missouri River

WEBID | Waterbody Size Unit | Pollutant Downstream | Upstream Priority
County County

1604 Missouri River | 100 Miles | Chlordane, PCBs : St. Louis Gasconade High

701 Missouri River | 129 Miles | Chlordane, PCBs | Gasconade Chariton High

356 Missouri River | 125 Miles | Chlordane, PCBs | Chariton Jackson High

226 Missouri River | 179 Miles | Chlordane, PCBs { Jackson Atchison High

* There is a 19-mile discrepancy between the length of the river (from the Iowa state line to the Mississippi) as recorded
in the WQS vs. the mile marker on the river itself at the Jowa line. This amounts to a 3.4 percent difference, which is
well within the acceptable standard deviation. However, as ArcView becomes more accurate, the river will be re-
measured and in due time this will be reflected in the WQS,
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Total Maximum Daily Load for Missouri River

1.2 Fish Advisories in Missouri:

The Missouri Department of Conservation (MDC) has monitored levels of toxic contaminants in
fish from Missouri lakes and rivers since 1984. At that time, MDC discovered elevated levels of
chlordane in fish in the Missouri, Mississippi and Meramec rivers. MDC, the U.S. Environmental
Protection Agency {(EPA) and the department all provide fish tissue sample results to the Missouri
Department of Health and Senior Services (DHSS) for use in determining health risks to fish
consumers. DHSS, in turn, issues fish consumption advisories. DHSS has issued advisories based
on pesticide contaminants in fish since 1985. Past DHSS fish advisories instructed anglers to limit
consumption of fatty fish (carp, catfish, buffalo, drum, suckers and paddlefish) to one meal per
week. This advisory was rescinded in 2001. Trout also have a high level of fat, but are considered
safe to eat from anywhere in the state. In 2002, sturgeon eggs were added to the only existing PCB
advisory, which has been in place for sturgeon meat from the Missouri River since 1997.

DHSS issues its fish advisory every year around March or April. The advisory is made available to
the public through press releases and may be accessed by calling DHSS at 1-866-628-9891. These
advisories are also distributed to all Missouri county health departments and are posted on the
Internet. The 2006 advisory may be found at
www.dhss.mo.gov/NewsAndPublicNotices/06FishAdvisory.pdf.

2. Description of the Applicable Water Quality Standards

2.1 Beneficial or Designated Uses:
These uses are listed on page one. The use that is impaired is protection of warm water aquatic life
and human health associated with fish consumption.

2.2 Anti-degradation Policy:
Missouri’s WQS include EPA’s “three-tiered” approach to anti-degradation and may be found at 10
CSR 20-7.031(2).

Tier 1 — Protects existing uses and provides the absolute floor of water quality for all waters of the
United States. Existing instream water uses are those uses that were attained on or after Nov. 29,
1975, the date of EPA’s first WQS regulation, or uses for which existing water quality is suitable
unless prevented by physical problems such as substrate or flow.

Tier 2 — Protects the level of water quality necessary to support propagation of fish, shellfish and
wildlife and recreation in and on the water in waters that are currently of higher quality than
required to support these uses. Before water quality in Tier 2 waters can be lowered, there must be
an anti-degradation review consisting of: (1) a finding that it is necessary to accommodate
important economical or social development in the area where the waters are located; (2) full
satisfaction of all intergovernmental coordination and public participation provisions; and

(3) assurance that the highest statutory and regulatory requirements for point sources and best
management practices for nonpoint sources are achieved. Furthermore, water quality may not be
lowered to less than the level necessary to fully protect the “fishable/swimmable” uses and other
existing uses.
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Tier 3 ~ Protects the quality of outstanding national resources, such as waters of national and state
parks, wildlife refuges and water of exceptional recreational or ecological significance. There may
be no new or increased discharges to these waters and no new or increased dlscharges to tributaries
of these waters that would result in lower water quality (with the exception of some limited
activities that result in temporary and short-term changes in water quality).

2.3 Specific Criteria:

2.3.1 Chlordane

The specific criteria for chlordane are found in Missouri’s Water Quality Standards, 10 CSR 20-
7.031, Table A, under Persistent, Bioaccumulative, Man-made Toxics. The limif for chlordane in
water related to human health protection associated with fish consumption is 0.00048 micrograms
per liter (ug/L or parts per billion). However, elevated chlordane levels in water are not the
problem. As chlordane tends to bioaccumulate in fish, this TMDL will be based on fish tissue
chlordane levels. Fish tissue levels refer to the amount of chlordane in the fillet, or edible portion,
of fish. The U.S. Food and Drug Administration (FDA) developed a fish tissue action level of 0.3
milligrams per kilogram (mg/kg or parts per million) for technical grade chlordane. Note: 1
kilogram equals approximately 2.2 pounds. However, the department and DHSS use the action
level of 0.1 mg/kg sum-of-the-isomers of chlordane.* If the level of a toxic contaminant exceeds
this action level or the unrestricted consumption level, a fish consumption limit advisory that
provides a risk-based, safe consumption level for target populations is issued regarding the potential
health risk associated with long-term consumption of contaminated fish. |

2.3.2 PCBs

The specific criteria for PCBs are found in Missouri’s WQS, 10 CSR 20-7. 031 Table A, under
Persistent, Bioaccumulative, Man-made Toxics. The limit for PCBs in water related to human
health protection associated with fish consumption is 0.000045 pg/L. The FDA set a 2.0 mg/kg
limit on PCBs in fish tissue for interstate shipment of fish for human consumption. DHSS currently
uses this number to issue fish advisories related to PCBs and the department uses the same number
to judge impairment of Missouri water bodies by PCBs. However, DHSS has a revised fish
advisory methodology that follows EPA guidance, so the threshold value for PCBs will change.

The new threshold value for unrestricted consumption is expected to be 0.04 mg/kg of total PCBs in
fish tissue. Following adoption of these new guidelines by DHSS, the next state 303(d) listing
methodology document will acknowledge them and may be revised accordmgly

4 Data can be collected as technical chlordane or swm-of-the-isomers of chiordane, in which case the action level is 0.1
mg/kg. Sum-of-the-isomers of chlordane is usually comparable to FDA’s action level of 0.3 mg/kg technical grade
chlordane when the contamination is recent, because there is a lot of the technical chlordane still present. However,
after a few years the comparison no longer works well. The department, MDC, EPA and DHSS quantify chlordane by
summing the following four chlordane isomers: cis-chlordane, trans-chlordane, cis-nonachlor and trans-nonachlor.
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3. Current Water Quality Condition and Desired Endpoint

3.1 Current Water Quality Condition:

Several agencies collected fish tissue samples at numerous monitoring sites along the Missouri
River from 1976 to 2004. The goal of the fish tissue monitoring and survey program was to analyze
fish tissue samples for chlordane and PCBs in order to define water body segments impacted by
contamination. Bottom feeding fish such as carp were sampled because of their feeding or dwelling
preferences near the bottom of the water column where chlordane and PCBs remain in the
sediments.

Even though they have been banned, both chlordane and PCBs degrade very slowly, making them
particularly persistent in the environment. They remain in the soil for long periods of time.

Because these pollutants are not soluble they are not readily found in the water column. Instead
they adsorb to soil particles in lakebed or streambed sediments. Bottom-feeding fish, such as carp,
become exposed to chlordane and PCBs due to their feeding and dwelling preferences near
streambeds or lakebeds where contaminated sediments persist. Fish uptake these pollutants in water
through their gills and through the consumption of contaminated aquatic organisms. Once the
pollutants are absorbed into the bloodstream, they accumulate primarily in fatty tissues. Once in the
fatty tissues, the pollutants have the ability to biomagnify, or increase in concentration, as the
compound is transferred through the food chain. These fish include fatty fish, such as carp, catfish,
buffalo, drum, suckers and paddlefish.

3.2 TMDL Endpeint:

The department uses threshold levels of 0.1 mg/kg of chlordane (sum of isomers) and 2.0 mg/kg of
total PCBs in fish tissue to determine support of the designated use. As just stated, because DHSS
has a revised fish advisory methodology that follows EPA guidance, the threshold value for PCBs
will change. The new threshold value for unrestricted consumption will be 0.04 mg/kg of total
PCBs in fish tissue. If the average levels of these compounds exceed these levels in fillets of the
fish sampled, the water body is considered to be not supporting the fish consumption use. These
will be used for the endpoints for these TMDLs and the achievement of these targets should lead to
the removal of fish consumption advisories. Missouri’s protocol for removing or down grading an
advisory requires at least two years of data below these targets.

4, Source Inventory and Assessment

4.1 Chlordane:

Chlordane has been identified as a pollutant of concern because it is a bio-accumulative pesticide
that is carcinogenic and can cause both acute and chronic toxic effects. Its polycyclic chlorinated
organic structure produces deleterious biological effects similar to those of DDT, PCBs and other
related substances (MDE, 2000).

Chlordane is a manufactured chemical that was used as a pesticide in the U.S. from 1948 to 1988
(ATSDR, 1995). Since its introduction in the 1940s, chlordane was used as a broad-spectrum
pesticide for agricultural, home and commercial control of insects until it was withdrawn from the
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market in 1988. The original source of chlordane was runoff, particularly from urban areas where
widespread termite eradication occurred around homes in the 1970s and 1980s. Chlordane was also
used at nurseries, on golf courses and in agriculture. Chlordane was banned for agricultural use in
1975 and for all uses in 1988; therefore, no additional loading should occur. Some of its trade
names include Oktachlor and Velsicol 1068 (ATSDR, 1995). At the height of production,
chlordane was the second most widely used organochlorine insecticide in the U.S., with annual
production of about 11 million kg/year. Production in the U.S. in 1974 amounted to 9.5 million kg
(IPCS, 1988). Over 70,000 tons of chlordane has been manufactured since 1946 (U.S. EPA, 1998).

As previously mentioned, chlordane degrades very slowly, and thus is extremeiy persistent in the
environment (with the ability to stay in the soil for over 20 years). It bio-accumulates in the tissue
of bottom-feeding fish (such as carp) which become exposed to chlordane due to their feeding or
dwelling preferences near chlordane-contaminated sediments. Eating fish contaminated by
chlordane will not make a person immediately ill. However, over a long period of time, chlordane
may damage the nervous system, digestive system and the liver (MDNR, 2001).

The department recognizes that there is still chlordane in products in storage sheds, barns and
basements. It is possible that chlordane could still find its way into the environment through leaks,
use of the product or improper dlsposal However, it is estimated that the amount that nght
actually reach the river is negli gible.” The reasons for this are: 1) since it has been banned since
1988, the number of people who still have a product containing chlordane is small, 2) chlordane
would be only a small portion of the ingredients in the product, 3) The number of people who would
use the product is smaller yet and 4) if applied according to directions, it should not cause a
problem. Overall, there is no reason to expect that the levels of chlordane in the environment, and
therefore chlordane levels in fish tissue, will do anything but decline in the future.

4.2 Polychlorinated Biphenyls (PCBs):

PCBs are a mixture of up to 200 different chlorinated compounds and are stable under conditions of
high pressure and high temperature. PCBs are manmade compounds that have been used
commercially since 1929. These chemicals were manufactured as combinations of chlorinated
biphenyls that differed according to the percentage of chlorine in the mixture. PCBs had a wide
variety of industrial applications due to their chemical stability and flame resistance. However,
these characteristics also enabled them to remain highly persistent in the environment. PCBs were
commonly used as plasticizers, heat-transfer fluids, solvent extenders, hydraulic fluids, flame
retardants, sealers, ink carriers, organic diluents and dielectric fluids. They are found in
transformers, capacitors, florescent lighting fixtures, televisions, computers, microscope oil,
hydraulic oil, caulking compounds and elastic sealant made from 1966 to 1975. The manufacturing
of PCBs stopped in the United States in 1977 due to concerns about the persistence of PCBs in the
environment and evidence that they bioaccumulate, which can cause harmful health effects.

U.S. industry purchased approximately 1.25 billion pounds of PCBs by the time production stopped
in 1977 (U.S. EPA, 1993) EPA estimates that 60 percent, or 750 million pounds, of PCBs
produced are still in use in the U.S. in approximately 150,000 PCB transformers and 2.5 million
mineral oil transformers (Graham, 1987). Another 36 percent (450 million pounds) of PCBs were

> Personnel correspondence with Paul Andre, Missouri Department of Agriculture, Pesticide Program, 7/06.
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either placed in landfills or dumps or were available to biota via air, water, soil and sediments. The
remaining four percent (55 million pounds) were destroyed by incineration or were degraded in the
environment (U.S. EPA, 1993). Monsanto Chemical Company in Sauget, lllinois, produced
approximately 99 percent of commercial PCBs for U.S. industry and sold the compounds under the
trade name Aroclor (ATSDR, 1995a). A four digit numbering code identifies the Aroclors. The
first two digits denote the number of carbon atoms in the biphenyl group and the last two digits
represent the approximate percentage of chlorine in the mixture. The most common PCBs
manufactured include Aroclor 1242, Aroclor 1248, Aroclor 1254 and Aroclor 1260 (Cairns et. al.,
1986).

The behavior of PCBs differs depending on the number of chlorine atoms present. Generally, these
compounds are relatively insoluble and have the ability to absorb strongly into organic matter, As
the chlorine content increases, the solubility of the compounds decrease and the mixture becomes
more viscous. PCBs are highly lipophilic (fat loving) and bio-accumulate in fish tissue, which can
result in very high concentrations that are unsafe for human consumption (U.S. EPA, 1980).
Currently, the primary source of PCB ingestion is through the consumption of contaminated fish
(USDHHS, 1995). Fish uptake of PCBs in water through their gills and through the consumption of
contaminated aquatic organisms. As with chlordane, PCBs are absorbed into the bloodstream and
accumulate primarily in fatty tissues. In these fatty tissues, they have the ability to biomagnify or
increase in concentration, as the compound is transferred through the food chain. In humans and
other mammals, PCBs accumulate in the gastrointestinal tract, adipose (fatty) txssue and skin.

As already stated, U.S. production of PCBs ended in 1977 because of the ev1dence that they
accumulate in the environment, which can cause harmful health effects. Aithough production of
PCBs was banned, note that the ban was on the manufacture, processing, and distribution in
commerce of PCBs. The ban did not extend to existing products containing PCBs, such as
transformers. Poorly maintained hazardous waste sites that contain PCBs, industrial and municipal
incinerators burning organic waste, illegal or improper dumping of PCB wastes (such as
transformer fluids and some capacitors) and leaks from electrical transformers continue to release
PCBs into the environment. However, since PCBs are no longer produced, a downward trend in the
environment is inevitable.

5. Determination of TMDL and Allocation®

The following equation was used to calculate the TMDL.

TMDL = WLA + LA + MOS (Eq. 1)
where: ‘
TMDL: Total Maximum Daily Load
WLA: Waste Load Allocation (for point sources)
LA: Load Allocation (for non-point sources)
MOS: Margin of Safety (to account for uncertainties)

¢ Calculations and graphs by Parsons Corporation, a Pasadena-based engineering and construction firm
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5.1 TMDL/Loading Capacity

TMDL or loading capacity is defined as the maximum pollutant load that a water body can
assimilate and still attain WQS. EPA banned the use of chlordane in 1988. While the department
recognizes that there is still chlordane in existence that is unaccounted for, with the potential to
enter the river system, the amount that might actually reach the river is believed to be negligible
(see section 4.1). Again, there is no reason to expect that the levels of chlordane in the environment
and in fish tissue will do anything but decline in the future. Therefore, the TMDL for chlordane in
the 533 mile impaired segment along the Missouri River is set as zero pounds/day.

Similarly, EPA banned the use of PCBs in 1977. Again, the department acknowledges that there is
the potential for a certain amount of PCBs to leak into the environment (see Source Inventory-PCBs
above). However, judging from the available data, that amount is deemed to be small and
declining. Therefore, the TMDL for PCBs in the 533 mile impaired segment along the Missouri
River is set as zero pounds/day. :

5.2 Waste Load Allocation: |

As stated earlier, these two compounds are mainly a sediment issue and amounts in the water
column are virtually non-detectable. There are no Missouri facilities which discharge either directly
to the Missouri River or to a tributary where the Missouri River is the first classified water body,
that have that potential for discharging detectable amounts of PCBs or chlordane. Since chlordane
and PCBs were banned in 1988 and 1977, respectively, there should be negligible discharge of
chlordane and PCBs into streams from wastewater treatment plants and other point sources.
Therefore, the WLA is set as zero pounds/day in this TMDL.

5.3 Load Allocation:

Since chlordane and PCBs were banned, there will be only minor and/or infrequent application of
chlordane anywhere that might be discharged under runoff conditions and enter the river. As time
passes, this, too, will decline. Therefore, the LA is set as zero pounds/day in this TMDL.

5.4 Margin of Safety:

In order to ensure there is no threat of chlordane and PCB levels impairing fish consumption, fish
advisories will remain in effect until all samples taken from fish have met the desired endpoint for
two years. The department will coordinate with DHSS in guarding against threats to human health
associated with fish consumption from these two contaminants.

5.5 Seasonal Variation:
There is no seasonal variation associated with this TMDL.

6. Implementation

Since chlordane and PCBs have been banned, there is no specific remediation plan for this
impairment. In regard to existing stores, stashes and unused inventory of these products, Missouri
continues to collect them as they are turned in for proper disposal through various hazardous waste
and hazardous household waste disposal initiatives. A major source of PCBs is transformers.
Transformer fluid is tested and properly disposed of as the transformer ends its useful life.

11
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Otherwise, fish tissue concentrations are declining as chlordane and PCBs are purged or degraded in
water body sediments over time. Figures 3 and 4 show the average annual chlordane and PCB
concentrations and their corresponding moving average trends.

Figure 3: Average Annual Chlordane Concentration (as Sum-of-the-Isomers) and Three-Year
Moving Average in Missouri River over Time
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Figure 4: Average Annual PCB Concentration and Three-Year Moving Average in Missouri
River over Time
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The department recognizes that data collected to date do not always reflect a downward trend of
PCBs or chlordane on a year-to-year basis; however, that this is most likely due to collection
inconsistencies. Some years of data contain tissue samples of many different fish species, but some
years contain only one or two species of fish. Fatty fish, such as carp, tend to absorb more PCBs
than a less fatty fish such as catfish. Likewise, feeding habits, rainfall and age and size of the fish
can effect the amount of sediment (thus PCBs and chlordane) assimilated by fish or the bio-
accumulative effect. The most recent data predominately sampled catfish and sturgeon, however in
2004, only sturgeon was sampled. This would tend to show increasing levels of PCBs and
chlordane in later years and obscure the overall downward trend. When only fillets are considered,
from the year 2000 to the present, concentrations of both compounds are consistently below the

siated action levels.

As mentioned, these pollutants degrade slowly and are extremely persistent in the environment.
However, since they are no longer produced, a downward trend is inevitable and this TMDL
recommends development of a consistent protocol for measurement of the pollutants in fish tissue

and continued sampling.

This is a phased TMDL, which means that if future data indicates fish tissue chlordane and PCB
levels are not continuing to decline, this TMDL will be re-evaluated. This TMDL will be
incorporated into Missouri’s Water Quality Management Plan.
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7. Public Participation

This TMDL was on public notice from June 9 to July 9, 2006. Due to comments received during
the first notice period, which resulted in substantial changes to the TMDL document, a second
public notice period was needed. This period was from Aug. 30 to Sept. 29, 2006. Groups who
received the public notice announcement included the Missouri Clean Water Commission, the
Water Quality Coordinating Committee, the water quality departments in neighboring states where
the Missouri River is a shared border (Kansas and Nebraska), the 155 Stream Team volunteers in
the watershed, and the 51 legislators representing all the counties bordering this river. Also, the
department posted the notice, the Missouri River Information Sheet and this document on its Web
site, making them available to anyone with access to the Web. The department has placed a copy of
the notice, the comments received and its responses in the Missouri River file.|
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Table A: Sampling Locations along Missouri River

Number | Location Station Name %{l[‘i;ee T Latitude Longi:tude Data Source
i I\R/Ii‘j;f““ Rulo, Nebraska RM 498 | 40.0394 | -95.4144 NDEQ
2 Missouri | below Nodaway | oy i 460 6 | 30.0003 | -94.96022 | MDC
River River, Missouri
3 Missouri | Nodaway Island —\ pyiacn 1 13909013 |-049531 | mDC
River Access, Missouri
T EPA/MDNR
4 Missouri | St. Joseph, RM 4482 |39.754 -04.858 USEPA
River Missouri _ MDC
) ) USEPA
5 Missouri | Leavenworth, RM 397 1393201 |-949085 |MDC
River Kansas ; USGS
EPA/MDNR
Missouri | Kansas City, , USEPA
6 River Missouri RM 365.8 | 39.1194 | -94.534 iy
USGS
Missouri | below 1-635, USEPA
7 River Nissousi RM 374 |39.1531 | -94.6495 MDC
8 Missouri | below US 169, RM 365.9 139.113 | -94.586 USEPA
Raiver Missouri
9 Missouri | above Hwy 269, | pniges 1391387 | -045424 | USEPA
River Missouri
10 Missouri | above I-433, RM 361 |39.1515 |-945117 | USEPA
River Missouri
) ) USEPA
1 Missouri | below BlueRidge | o ias0 1391201 | .944686 | EPA/MDNR
River Blvd., Missouri MDC
Missouri | near Shoal Creek, USEPA
12 River Missour RM 351.8 | 39.168 94,3723 VDO
13 xf;’:““ Napolean, Missouri | RM 329.2 |39.1342 | -94.0645 | MDC
T ) EPA/MDNR
14 Missouri | Lexington, RM317.3 |39.1869 |-93.8965 | USEPA
River Missouri . MDC
15 Missouri | near Malta Bend, | po o754 1390380 |-933614 | MDC
River Missour1
16 gﬁ‘jﬁf"“ Miami, Missouri | RM 262.7 | 39.3289 | -93.2252 MDC
17 ;’I}‘jﬁfu" Glasgow, Missouri | RM 226.5 | 30.2223 | -92.8505 | MpC
19 Missouri | Boonville, RM 196.7 | 38.9812 | -92.7456 MDC
River Missour

17







Total Maximum Daily Load for Missouri Eiver - Appendix

Table A: Sampling Locations along Missouri River

Number | Location Station Name ﬁ‘g{: Latitude | Longitude | Data Source
19 Missouri | near Columbia, RM 185 | 38.9597 |-92.545 EPA/MDNR
Missouri | Jefferson City, USEPA
20 River Missoud RM 143.2 | 38.5875 | -92.1788 MDC
21 ;fl‘f:;’““ Mokane, Missouri | RM 123.4 |38.6519 | -91.8831 MDC
T ‘ EPA/MDNR
2 Missouri |y mann, Missouri | RM 97.9 | 38.71 -91.4391022 | MDC
River j USGS
23 Missouri | Weldon Springs | pnias1 | 386565 |-90.7332 | MDC
River CA, Missourt 1
Missouri | Chesterfield, ‘ USPHS
24 River Nissourt RM 39 38.6874 | -90.6627 MDC
25 Missouri | St. Charles, RM 282 |38.7084 |-904662 |MDC
River Missouri

Table B: Missouri River Fish Tissue Data for Sum of the Iéomers (SOI)
of Chlordane and PCBs from 1976 to 2004

Note: For use in calculations, the original data were adjusted as follows: Where the data were recorded as “less than”
values, half that value is used. Where data were recorded as “Trace amount”, zero (0) is used. The SOI Chlor and
PCB columns below reflect these adjustments. The units for both are milligrams per kilogram (mg/kg).

MDC 701/92.2 | 701iMissouri R. @ Boonville 1976|CAT COOPER 6 0.81
USEPA 701/39.5 | 701 Missouwri R, @ Jefferson City 1976|MIXED |COLE ' 0.462
USEPA  |701/39.5 | 701;Missouri R. @ Jefferson City 1976/RED COLE 1 0.161
USEPA 701/39.5 | 701 Missouri R. @ Jefferson City _: 1976/FH CAT |COLE g Y
USEPA 701/39.5 . 701 Missouri R. @ Jefferson City : 1976/GEYE ICOLE 1 0.448
USEPA 226/80.5 | 226/Missouri R. @ St, Joseph, Mo. | 1976/CARP__ IBUCHANAN 1 g.12
USEPA 226/80.5 | 226 Missouri R, @ St. Joseph, Mo. | 1976/G EYE  |BUCHANAN 4 . 0.281
USEPA 226/80.5 ¢ 226/Missouri B. @ St. Joseph, Mo, 1976/S GAR  :BUCHANAN 1 | 0,086
USEPA 226/80.5 | 226|Missouri B. @ St. Jogeph, Mo. | 1976{CARPSU :BUCHANAN 3 0.168
USEPA u 356/MO R. KC _ 1 1978{CARP 1 0.344
USEPA  ju IBGEMO R KC o 1976iG SHAD 3 0.751
USEPA u 36MOR.KC 1976:BUF 2 0.121
USEPA  iu 356/MO R. KC . 1976iB CRA b 1 0
USGS 1604/97.91 1604 Missouri R, @ Hermann 1979/SM BUF _|GASCONADE | ‘W 1 0.9
USGS  11604/97.9: 1604{Missouri R. @ Hermann 19791CARPSU |GASCONADE = W 1 2.2
UsGs 1604/97.81 1604 |Missouri R. @ Hermann 1979/CARPSU |GASCONADE | ‘W 1 1.7
EPA/MDNR!1604/07.9] 1604|Missouri R. @ Hermann | 1980IBBUF _ |GASCONADE | ‘W 5 0
EPA/MDNR226/380.5 226|Missouri R.@ St. Joseph, Mo. |+ 1980/CARP  IBUCHANAN | ‘W 5 o
EPA/MDNR|1604/97.9/ 1604|Missouri R, @ Hermann 1981/CARP _ [GASCONADE | W 5 0
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USEPA 226/30.1 226|Missouri BR. @ Leavenworth, KS 1981|CARP PLATTE W 5 0
USEPA, 356/77.4 366 Missouri R, @ Lexington | 1981|CARP LAFAYETTE W 5 0
USEPA  |3566/77.4 356 |Missouri R. @ Lexington 1981|CARP  |LAFAYETTE W 3 0
EPA/MDNR|226/80.5 | 226|Missouri R. @ St. Joseph, Mo. | 1981|CARP  [BUCHANAN | W ' & 0
EPA/MDNHR gy 356|MO R. KC 1981|CARP W 5 + 9
USEPA  |u 356|MO R. KC o 1981/CARP | w8 0
USEPA  lu 356|MOR. KC 19811CARP | Wi 6 22.3
EPA/MDNR|1604/97.9] 1604 Missouri R, @ Hermann 1982iB BUF | GASCONADE | W 5 o
EPA/MDNR|226/80.5 226|Missouri R. @ St. Joseph, Mo. | 1982:CARP  BUCHANAN | W 5 o
EPA/MDNR|1604/97.9: 1604 Missouri i, @ Hermann 1983/CARP __ 'GASCONADE | W 3 241
USEPA 226/30.1 226|Missouri B. @ Leavenworth, KS | 1983 PLATTE w 0
USEPA 226/80.5 226{Missouri R. @ 8t Joseph, Mo, 1983 BUCHANAN W 0
EPA/MDNR 226/80.5 226iMissouri BR. @ St. Joseph, Mo, 1983/CARP  |BUCHANAN | W 5 0
EPA/MDNR:u 356 MOR KC 1 1983|CARP W 6 0
EPA/MDNR|1604/97.9: 1604 Missouri R. @ Hermann_ 1984|CARP  GASCONADE | W 1 0.054
EPA/MDNR|356/77.4 356 Missouri R, @ Lexington 1984|CARP  LAFAYETTE | W 5 0
EPA/MDNR|701/80.7 701 Missouri R, nr, Columbia 1984,CH CAT BOONE F 20 0.077
EPA/MDNR|701/80.7 701 Missouri B, nt. Columbla 1984;CARPSU :BOCNE F 20 0.254
EPA/MDNR, 701/80.7 701 Missouri B, nr. Columbia 1984/FH CAT IBOONE F 20 0.095
EPA/MDNR|701/80.7 | 701 Missouri R, nr. Columbia | 1984iSHSTUR BOONE F 20 252
EPA/MDNRI701/80.7 701 Missouri R, nr. Columbia ~ : 1984 CARP  BOONE I F 14 0.058
EPA/MDNR|226/80.5 226|Missourt B, @ 8t. Joseph, Mo, 1984:CARP BUCHANAN | W 7 N .0
EPA/MDNR!U 3BBMOR.KC 1984 CARP W 5 2.11
EPA/MDNR:1604/97.9! 1604 Missouri R. @ Hermann 1985/CARP _ IGASCONADE | W 3 0.159
EPA/MDNR:1604/97.9| 1604 Missouri R, @ Fermann 1985/CARP _ |GASCONADE | W 3 0.285
EPA/MDNR;356/77.4 |  356iMissouri R, @ Lexington 1985/CARP LAFAYETTE W 5 4+ 0.53
EPA/MDNRI366/77.4 | 356iMissouri R. @ Lexington 1985/CARP  |LAFAYETTE W 5 .0
EPA/MDNR u 356/MO R, KC 1985|CARP W 4 5.11
EPA/MDNR u 356/MOR.KC _ | 1985|CARP _ W 3 749
EPA/MDNR 1604/97.9] 1604 Missouri B. @ Hermann 1 1986|CARP  IGASCONADE | W 6 0.075
MDC 701/80.7 701 Missouri B, nr. Columbia i 1988/CH CAT iBOONE F 0.075
MDC  1701/80.7 701 |Missouri R. nr. Columbia 1986/BUF BOONE F ! 0.075
MDC 701/80.7 | 701|Missouri B, nr. Columbia 1986/SHSTUR iBOONE E 1.807
MDC 701/80.7 | 701|Missouri R. nr. Columbia 1986,CARP  'BOONE F 0.075
MDC 701/80.7 701|Missouri R. nr. Columbia _1986/SHSTUR {BOONE E 0.551
MDC 701/80.7 701 Missouri F, nr, Columbia 1986{SHSTUR |BOONE - E 1.039
MDC 701/80.7 | 701 Missouri . nr. Columbia 1986:SHSTUR (BOONE ¢ E 1.512
MDC 701/80.7 701! Missouri R. nr. Columbia 1 1986/SHSTUR /BOONE B 1.131
MDC 701/80.7 | 701Missouri R, nr. Columbig 1986/SHSTUR |BOONE E 2.363
MDC 701/80.7 701 [Missouri R. nr. Columbia 1986|W BASS [BOONE F 0.075
MDC 701/80.7 701 {Missouri R. nr. Columbia 1986|SHSTUR [ BOONE F 1.265
MDC 701/80.7 7011Missouri RB. nr. Columbia 1986/SHSTUR |BOONE F 0.493
MDC 701/80.7 | 70tiMissouri R. nr. Columbia | 1986/CARPSU IBOONE F 103586
MDC 701/80.7 701iMissouri B. nr. Columbia 1986/DRAUM  BOONE F 0.123
MDC 701/80.7 701iMissouri R, nr, Columbia 1986/SHSTUR BOONE | F 0.578
MDC _1701/80.7 701:Missouri R. nr. Columbia _ 1986/SHSTUR IBOONE @ F 0.316/
EPA/MDNR|226/80.5 226{Missouri R. @ St. Joseph, Mo, 1986 CARP BUCHANAN w 5 0.13
EPA/MDNR 226/80.5 228iMissouri R. @ 8t. Joseph, Mo. 1986,CARP  BUCHANAN W 5 0.13
EPA/MDNR U 356 MO R. KC 1..1986/CARP W 5 1.225
EPA/MDNRIu 356/MO R. KC _1.1986.CARP | w 5 2.165
MDC u 356/MO R. KC 1986/CARP i iE 5 0
MDC u 356/MO R, KC. e 1986{CH CAT _F S .0
MDC 701/92.2 701IMissoutt R. @ Boonville 1987/FH CAT |COOPER F 1 0.274
MDC 701/92.2 701 Missouri B. @ Boonville 1987|FH CAT ICOOPER F 5 0.08
MDC 701/92.2 701 |Missouri B, @ Boonville 19871CH CAT |COOPER F 5 0.205
139 701/92.2 | 701 Missourt B, @ Boonville 1 1987,CH CAT |COCPER F 5 0.092
MDC 701/92.2 | 701!Missouri R. @ Boonville 1987ICHCAT ICOOPER | F 5 0.071
MDC 701/92.2 | 701|Missouri R. @ Boonville | 1987ICHCAT ICOOPER | F [ 1 0.245:
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MDC 701/92.2 701! Missouri B, @ Boonville 1987ICARP  :COOPER 'F 5 0.07
MDC 701/92.2 701 Missouri R. @ Boonville _ 1987,CARP COOPER F 5 i 0.003
MDC 701/92.2 | 701|Missouri R. @ Boonville 1987{CARP COOPER iF 1 0.09
MDC  1701/92.2 701iMissowi R, @ Boonville 1987:CARPSU iCCOPER F 5 ! 0.068
MDC 701/92.2 701iMissouri R. @ Boonville | 1987|SHSTUR {COOPER F 6 * 0.303
MDC 701/92.2 . 701 Missouri R. @ Boonville 1987 DRUM _ {COOPER F | 5 0019
MDC 11604/43.9 1604/ Missouri R. @ Chesterfield | 1987 BMBUF STLOUIS | F | 5 0.025
MDC 1604/43.90 1604|Missouri R. @ Chesterfield 1987|FH CAT  STLOUIS F i3 0.025
MDC 11604/43.91 1604 Missouri B. @ Chesterfield 1987|CARP___ ISTLOUIS | F 5 0.025
MBC 1604/43.9; 1604 Missouri B. @ Chesterfield 1987:BL CAT ST LOUIS F 3 0.121
MDC 1604/43.9] 1604/ Missouri B. @ Chesterfield | 1987/CH CAT ST LOUIS F 3 0.081
MDC 1604/43.9| 1604 Missouri B. @ Chesterfield 1987:CARP 18T LOUIS F 5 0.025
EPA/MDNR|1604/97.9, 1604 Missouri B. @ Hermanh 1987/CARP GASCONADE | W 2 RN
MDC 226/30.1 226/ Missouri R. @ Leavenworth, K8 | 1987:FH CAT 'PLATTE _F 5 i 0.025;
MDC  1226/30.1 | 226 Missouri R. @ Leavenworth, KS | 1987/CARP _ (PLATTE F 1 0.025
MDC 226/30.1 226/Missouti R. @ Leavenworth, KS | 1987iCARP _ PLATTE F 4 0.036
MDC 226/30.1 226/ Missouri R, @ Leavenworth, KS | 1987|CH CAT PLATTE F 3 0.121
MDC 226/30.1 226\Missouri R, @ Leavenworth, KS | 1987 FH CAT [PLATTE F 4 0.121
MDC 226/30.1 226iMissour] B, @ Leavenworth, KS | 1987ICARP  IPLATTE F | 5 0.025
MDC 226/30.1 226!Missouri B, @ Leavenworth, KS | 1987|CARP  |PLATTE F 5 0.025
MDC 226/30.1 | 226iMissourt R. @ Leavenworth, KS | 1987|CARP  IPLATTE F B 0.025
MDGC 226/30.1 226|Missouri R. @ Leavenworth, K8 | 1987|CH CAT |PLATTE F 5 ~ 0.025
MDC 226/30.1 226|Missouti B, @ Leavenworth, KS | 1987\FH CAT |PLATTE F 5 0.053,
mpC 356/77.4 356|Missouri BR. @ Lexington 1887/CH CAT |LAFAYETTE 'F 5 0.025
MDC 356/77.4 356|Missouri R, @ Lexington 1987.SM BUF [LAFAYETTE 'F 1 0.025
MDC 366/77.4 356|Missouri R. € Lexington 1087 FH CAT LAFAYETTE ; F 5 0.085
MDC  1356/77.4 356 Missouri B, @ Lexington 1987ICARF  [LAFAYETTE F 5 0.139
LUSEPA 356/124.2; 356 Missouri R, ab, Hwy. 269 1987/CARP  JACKSON w 3 0.54
USEPA  1356/124.2 356|Missouri R.ab, Hwy. 269 | 1987,CARP__ JACKSON W 3 0.64
USEPA 356/122.2| 356|Missouri R. ab. 1435 1987/CARP  JACKSON ' W 3 10702
LUSEPA 356/122.21  356|Missouri B, ab. 1-435 1987.CARP  |JACKSON W 3 0,425
USEPA  1356/119.2] 356|MissouriR.bi.BlueR. | 1987/CARP___ICLAY W 3 3.22
USEPA 356/119.21  356|Missouri R, bl. Blue R, 1 1987ICARP _ ICLAY W 3 i 126
USEPA  [226/6.7 226|Missouri R. bl 1835 1987/CARP  {PLATTE w 3 0.63
USEPA 226/6.7 226|Missouri R.b1. 1635 ¢ 1987/CARP__ |PLATTIE = @ ‘W 3 - 0.63
USEPA  1356/127.2; 3b56|MissouriR.bl.US 169 | 1987 CARP  JACKSON W 4 0.873
USEPA 356/127.2) 356iMissouri R bL US169 | 1987/CARP | JACKSON W | B 0.395
USEPA 356/112.7]  356/Missouri B. nr. Shoal Cr, ] 1987/CARP  |CLAY W 3 0.225
USEPA 356/112.7. 356! Missouri B, nr. Shoal Cr. 1987/CARP__ CLAY W 3 0.215:
EPA/MDNR;226/80.5 226 Missouri R. @ St. Joseph, Mo, 1987!CARP | BUCHANAN iw 4 0.18
EPA/MDNR 226/80.5 226 Missouri 8. @ St. Joseph, Mo. 1987 CARP BUCHANAN W 4 0.279
EPA/MDNR u 356MOR KC 1987,CARP W 3 3
MDC u 356 MO R. KC o 1987\DRUM | F 5 0,025
MDC u 356/MO R. KC o 1987 FH CAT F 3 0.025
EPA/MDNR U 356/MO R. KC 1 1987ICARP W 3 - 1.335
MBC u _356/MO R. KC 1987I1CH CAT F i 4 0.025
MBC y 356MOR.KC 1987/CH CAT F 4 0.092
MDC u 366IMOR.KC 1987|SHSTUR | F 1 0.17
MDC u 356 MO R, KC 1 1987IBMBUF F 5 0.025]
MDC  Tu 36MOR.KC T 1987/SMBUF F 5 0.025,
MDC u 3BEMOR.KC | 1987 CARPSU _ F 5 0.092
MDC u B6MOR.KC .. 1987.CARP | F 5 0.053
MDC U 356:MO R. KC R 1987|CARP F 5 0.095
MDC u 356IMOR. KC 1987,CARP F 5 L 0.079
MDC u . 356iMO R.KC 1987|CH CAT F 3 0.025
MDC U 1" 386/MO R. KC I 1987|FH CAT I F 4 _.0.025]
EPA/MDNR|1604/97.9 1604\Missouri R, @ Hermann 1088/CH CAT GASCONADE | W 4 0.31
UsGs  1226/30.1 226|Missouri R, @ Leavenworth, K8 | 1988/CARP__ IPLATTE W 5 0.03
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UsGSs 226/30.1 226|Missouri R. @ Leavenworth, KS | 1988/G EYE |PLATTE W 5 0.72
USGS 226/30.1 226|Missouri B. @ Leavenworth, KS | 1988|G SHAD PLATTE W 5 0.03
UsSGS  1226/30.1 226|Missouri R, @ Leavenworth, K8 | 1988/SHSTUR |PLATTE W ) 0.7
USGS 226/30.1 226|Missouri B. @ Leavenworth, KS : 1988|CH CAT |PLATTE w 3 03
NDEQ 226/NE Missouri R. @ Rulo, NE 1988|CARP E 5 0.049 0
NDEQ 226/NE Missouri R. @ Rulo, NE 1988|CH CAT Foi 3 0.052| 0.081
NDEQ 226/NE Missouri R, @ Rulo, NE ~© 1988/CH CAT F 3 0.013] 0.43
INDEQ _ 1226/NE | |MissouriR. @ Rulo, NE | 1988/CHCAT | . . 3 L0030
EPA/MDNRI356/119.2] 356|Missouri B. bl. Blue R,  1988/CARP  [CLAY _ W i 4 0.088
EPA/MDNR1226/80.5 226|Missouri B. @ St. Joseph, Mo. 1988/CARP BUCHANAN @ ‘W 5 . 0.155
USGS u 356IMOR.KC 1988:CARP B iw 5 B _0.55
usaes u 356/ MO R. KC 1988IDRUM LW 5 0.62
usgs w1 356IMOR. KC 1198B/CHCAT W 5 0.33
MDC 701/92.2 701 Missouri B, @ Boonville 1985{CARP  {COOPER F 5 0.165
MDC 701/92.2 701 Missouri R. @ Boonville 1989iCH CAT COOPER ‘F 5 C.111
MDC 701/92.2 701 Missouri R. @ Boonville 1989:FH CAT COOPER iF 3 0,025,
MDC 1604/97.9] 1604 Missouri R, @ Hermann 19891CH CAT |GASCONADE | 'F 5 0.133:
EPA/MDNR!1604/97.9] 1604iMissouri R. @ Hermann 1989|CARP  GASCONADE | W 1 0.231;
MDC 1604/97.9 1604 Missouri R. @ Hermann 1989/CARP  IGASCONADE | F 3 0.127
MDC 1604/97.9] 1604iMissouri R. @ Hermann 1989/CARP  |GASCONADE | F | 2 0.131
MDC 701/39.5 701! Missouri B. @ Jefferson City 1989ICH CAT |COLE F 5 0.072
MDC 701/39.5 | 701Missouri B. @ Jefferson City 1080:CARP  ICOLE F i 5 0.093
MDC 226/30.1 226/ Missouri R. @ Leavenworth, KS | 1989/CH CAT PLATTE F 3] 0.173
MDC 226/30.1 226|Missouri R. @ Leavenworth, KS | 1988/CARP PLATTE F i 5 0.025
MDC 1604/28.0| 1604:Missouri R, @ St. Charles 1980/CARP 13T CHARLES F i 5 0.151
MDC  11604/28.0; 1604 Missouri BR. @ St. Charles 1989:CH CAT STCHARLES | F 3 0.161
EPA/MDNRI356/119.2| 356 Missouri . bl. Blue R. 198%ICARP  ICLAY 3] 1.82
MDC 701/80.7 701 Missouri R. nr. Columbia 1989|CH CAT |BOONE F 5 0.025
MDC 701/80.7 701 Missouri R. nr. Columbia 1989:SHSTUR \BOONE F 5 0.078
MDC 701/80.7 | 701Missouri R. nr. Columbia 1989:CARP BOONE F 2 0.087
MDC 701/80.7 701Missouri B. nr, Columbia 1988ICARP BOONE F .3 0.025
MDC 701/80.7 | 701IMissour] R, nr. Columbia 1989/CH CAT BOONE F 2 _0.025
MDC 356/112.7!  3568iMissouri R. nr, Shoal Cr. 19891CH CAT ICLAY 5 . 0.082
MDC 366/112.7;  356iMissouri R. nr. Shoal Cr, 1989iCARP  ICLAY 5 0.056
EPA/MDNR 226/80.5 226 Missouri R.@ St. Joseph, Mo. 1989iCARP BUCHANAN W 4 0.167
MBC 701/92.2 701 Missouri R. @ Boonville 1990|CARP  ICOOPER F 5 0.1
MBC 701/92.2 701 Missouri R. @ Boonville 1990|CH CAT |COOPER F 5 0.025
EPA/MDNR;1604/97.91 1604:Missouri R. @ Hermann 1990|CARP  |GASCONADE | W 3 0.367
MDC 11604/97.9]  1604iMissouri R, @ Hermann 1990|SHSTUR |IGASCONADE 1 F ¢ 5 0.285
MDC 1604/97.9] 1604|Missouri B. @ Hermann | 1990/CARP  |GASCONADE | F 5 0.106
MDGC 1604/97.9, 1604|Missouri B. @ Hermann 1990|PADDLE |GASCONADE | F | 1 0.025
MDGC 1604/97.9/ 1604/ Missouri B. @ Hermann 1990;CH CAT |GASCONADE | F 5 0.192
MDG 1604/87.91 1604|Missouti R. @ Hermann 1990|PADDLE [GASCONADE | F 1 0.025
MDC 701/38.5 701 Missouri R. @ Jefferson City i 1990|[CARP  |COLE F 5 0.025
MDC  1701/385 701|Missouri B. @ Jefferson City 1990i{CH CAT [COLE F 5 0.084
MDC 226/6,7 | 226MissouriR. bl. 1638 i 1900i1FH CAT _IPLATTE F 5 0.025
MDC 226/6.7 226 Missouri B. b, 1-635 1990ICARP  PLATTE F 5 B 0.025
MDC 356/36.4 356 Missourt R. nr. Malta Bend 1990{CARP  ISALINE 5 0.091
MDC 356/112.7; 356 Missouri R. nr. Shoal Cr. 1990{CARP  CLAY F 5 0.124
MDC 1356/112.7;  366|Missouri R. nr. Shoal Gr, 1 18801CH CAT ICLAY F B 0.079
EPA/MDNR|226/80.5 226 Missouri B. @ St. Joseph, Mo, 1990,CARP BUCHANAN W 5 0.355
MDC 170112190 701 Missouri R. @ Glasgow 19811CH CAT HOWARD o 0
NDEQ |226/NE Missouri R, @ Rulo, NE | 1991:CH CAT F 5 0.035 0
NDEQ 226/NE Missouri B. @ Rulo, NE 1992iCH CAT F 4 N
NDEQ 226/NE Missouri R, @ Rulo, NE 19921 CH CAT F 4

NDEQ 226/NE Missouri R. @ Rulo, NE 1992:CH CAT F 4 |
MDC 356/112.7] 356 Missouri R. nr. Shoal Cr. 1992:CARP  ICLAY 1
EPA/MDNR|1604/97.9| 1604|Missouri R. @ Hermann 1993ICARP  |GASCONADE | W @ 2 0.05
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EPA/MDNR226/80.5 ;  226|Missouri R, @ St. Joseph, Mo, 1993|CARP  |BUCHANAN W 3 | 0.23
MDG 356/112.7, 356 /Missouri B, nr. Shoal Cr, 1994.CARP  |CLAY F 18 0.025
MDC 356/112.7;  356|Missouri R. nr. Shoal Cr. 1994/CARP CLAY 1 F 18 0.161;
USGES- 1604/97.9) 1604|Missouri . @ Hermann 1905 BASS IGASCONADE | W 17 0.05/ 0.05
BEST 3

USGS- 1604/97.9] 1604iMissouri . @ Hermann 1895|CARP GASCONADE ;W 15 0.09 0.3
BEST { ;

EPA/MDNR!356/119.2)  356iMissouri R. bi. Blue 8, 1995.CARP CLAY _ W 5 0.443
EPA/MDNRI226/80,5 | 226{Missouri R. @ St. Joseph, Mo. | 1995 CARP_  |BUCHANAN ‘W 5 0.079
NDEQ 226/NE ~IMissouri R. @ Rulo, NE 1 1996/CH CAT - F 5. 0.03: 0.093;
MDC 1604/28.0] 1604 Missouri R. @ St.Charles 1996 SHSTUR ST CHARLES | F 13 0.113| 0.025
'MDC 1604/28.0| 1604iMissouri B. @ St. Charles 1996iSHSTUR ST CHARLES | E 0,105 0,025
MDC 1604/28.01 1604 Missouri B. @ St. Charles 1996/CARP  ISTCHARLES | F 23 0.066| 0.112
MDC 1604/28.0{ 1604 Missouri R. @ St, Charles | 1996/CH CAT 8T CHARLES | F 24 0.054| 0.065
MDC 701/80.7 | 701iMissouri R. nr. Columbia 1996|CARP__ |BOONE F i 14 0.054| 0.079
MDC 701/80.7 | 701 Missouri R, nr. Columbia 1996|BUF BOONE F 15 0.073] 0.131
MDC 701/80.7 i 7011Missouri R, nr. Columbia _ 1996/SHSTUR |BOONE _F i 25 0.018: 023
MDC 701/80.7 701 |Missouri R. nr. Columbia 1 1996|CARP___ |BOONE _F 14 0.059. 0.074
MDC 701/80.7 | 701 Missour] B. nr. Columbia 1996,CARP  BOONE F a7 _ 0.053: 0.084
MDC  1701/80.7 701 Missouri R, nr, Columbia 1996! BUF BOONE F 10 0.066) 0.025
MDC 701/80.7 1 701 Missouri R. nr. Columbia 1996!SHSTUR {BOONE E 5 0.096! 0.354
MbC 701/80.7 701 Missouri R. nr. Columbia 1996,CH CAT BOONE iF 25 0.073. 0.069
MDC 226/80.5 226|Missouri R, @ St. Joseph, Mo, | 1996:8HSTUR :BUCHANAN F o 7 0.039 0,183
MDC 226/80.5 226|Missouri B. @ St. Joseph, Mo. | 1996/CH CAT BUCHANAN F | 25 0.019] 0.025
MDC 226/80.5 226! Missouri R, @ St, Joseph, Mo, 1996ICARP  |BUCHANAN F 17 0.017; 0.025
MBDC 226/80.56 226/ Missouri B. @ St, Joseph, Mo. 1996/ SHSTUR [BUCHANAN | E 0.188| 0.586
MDC 226/80.5 2261 Missouri B, @ St, Joseph, Mo. 1996!CARP  [BUCHANAN F 28 0.082] 0.025
MDC 226/80.5 226/ Missouri R. @ 8t. Joseph, Mo. 1996/ BUF BUCHANAN | F 6 6.077, 0.102
MDC 226/80.5 226/Missourt R, @ St. Joseph, Mo 1996|BUF {BUCHANAN F 11 0.054] 0.028
MDC _1226/80.5 226/Missouri R, @ St, Joseph, Mo, 1996iSHSTUR |BUCHANAN F 13 0,038 0.099
MDC 226/80.5 226:Missouri R. @ Si. Joseph, Mo. 1896ISHSTUR (BUCHANAN E _ 0.299; 0.698
EPA/MDNR |356/119.2|  356|Missouri B, bl. Blue R, 19971CARP  |CLAY W 4 1.56
EPA/MDNR|356/112.2]  356/Missouri B. bl. Biue R, _1.1997/CARP  |CLAY LW 3 i 1.26
MDC 226/80.5 226! Missouri B. @ St. Joseph, Mo. 1997|CARP BUCHANAN F 25 0.041 0.025
MDC 226/80.5 |  226/Missouri B, @ St. Joseph, Mo. 1997/CH CAT BUCHANAN F 15 0.024; 0.025
EPA/MDNR|226/80.5 |  226/Missouri R, @ 8t Joseph, Mo. 1997/CARP  IBUCHANAN w I 4 0.092
MDC 11604/47.5.  1604|Missouri R. @ Weldon Spring CA| 1998/CARP 18T LOUIS F 25 0.032 0.083
MDC  1701/80.7 . 701|Missouri R. nr. Columbia 1998/FH CAT 'BOONE 15 0.005. 0.02
EPA/MDNR!356/119.2 356 Missouri R. bl, Blue R, | 1999{CARP _ ICLAY W 5 0.126
EPA/MDNRI356/119.2] 356/MissouriR. bl. Blue R. 1999:CARP  CLAY W 5 0.22
MDC 701/80.7 701|Missousi R. nr, Columbia 1999/CARP  BOONE F 25 0.042; 0.025
EPA/MDNR 226/80.5 226 Missouri B, @ 8t Joseph, Mo, 1999iCARP  BUCHANAN | W 5 1. 0.187
MDC 1604/47.5/ 1604|Missouri R. @ Weldon Spring CA| 2000,FH CAT [STCHARLES | 'F_ 16 0.016| 0.053
MDC 226/93.4 226|Missouri R. bl, Nodaway R. 2000:CH CAT ANDREW 18 _0.009| 0.009
MDC 226/80.5 226|Missouri R. @ St. Joseph, Mo. | 2000iCARP  {BUCHANAN | F 10 0.092, 0.029
MDC 226/80.5 226{Missouri R. @ St. Joseph, Mo, 2000,CARP  |BUCHANAN F 15 0.04! 0.022
EPA/MDNRI356/119.2!  356iMissouri RB. bl. Blue R, 2001iCARP _ ICLAY W 5 0.802
EPA/MDNR 226/80.5 226 Missouri R. @ St Joseph, Mo. | 2001:CARP _ |1BUCHANAN W 5. 0.154
EPA/MDNR226/80.5 | 226 Missouri R. @ St. Joseph, Mo, 2001iCARP  iBUCHANAN w 5 _0.262
MDC 1604/47.5| 1604/ Missouri B. @ Weldon Spring CA: 2002/CARP  iSTCHARLES | F 15 0.04, 0.052
MDC 1604/47.5] 1604 Missouri R, @ Weldon Spring CA; 2002|FH CAT |STCHARLES | F 17 0.028! 0.077
MDC 701/80.7 | 701 Missouri R, nr. Columbla 2002{CARP  |BOONE F 26 0.018: 0.028
MDC 356/23.4 356 Missouri B. @ Miami 2004|SHSTUR |SALINE F 5 0.037; 0.229
MDC 356/23.4 | 356 Missouri R. @ Miami 2004{SHSTUR |SALINE _ F 5 0.024, 0.278
MDC 356/23.4 356! Missouri R, @ Miami 2004{SHSTUR |SALINE 1 F 5 0.018; 0.165
MDC  |701/19.7 | 701 Missouri R. @ Mokane 2004|SHSTUR |CALLAWAY | E 1 0.105; 1.14
MDC  701/19.7 | 701 Missouri B, @ Mokane 17 2004/SHSTUR {CALLAWAY E 1 0.1441 152
MDC 1701/19.7 . 701Missouri R. @ Mokane 2004!SHSTUR [CALLAWAY F 5 0.025| 0.393
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‘MDC 701/19.7 | 701[Missouri R. @ Mokane 2004/SHSTUR [CALLAWAY | |F 5 0.049 0.346
MDC 701/19.7 | 701 Missouri R. @ Mokane 2004/SHSTUR ICALLAWAY | 'F 5 0.093| 0.807
MDC 701/19.7 701 Missouri R. @ Mokane 2004iSHSTUR [CALLAWAY E 1 0.086
MDC 70119.7 i 701|Missouri R. @ Mokane 2004SHSTUR CALLAWAY ' E | 1 0.056| 0.454
MDC 356/87.7 356 Missouri R. @ Napoleon 2004|SHSTUR (LAFAYETTE l 15 0.05] 0.483
MDC 1356/87.7 356 Missouri R. @ Napoleon 2004/SHSTUR [LAFAYETTE : 8 0.39] 4.01
MDC 226/99.6 226;Missouri R, @ Nodaway Island 2004|8HSTUR |ANDREW E 1 0.133| 0.889
_________ . Access S e . |
MDC 226/99.6 226|Missouri R. @ Nodaway island 2004|SHSTUR |ANDREW 5 0.031; 022
Access .
MDC 226/99.6 226/ Missouri R. @ Nodaway Island | 2004;SHSTUR |ANDREW 5 0.022f 023
.. |Access Lo -
MDC 226/99.6 226|Missouri R. @ Nodaway Island 2004 SHSTUR (ANDREW i E 1 0.193 0.582
S _|Access R e |
MBbC 226/99.6 226|Missouri R. @ Nodaway Island 2004 SHSTUR {ANDREW E 1 0.077; 0.758!
_ Access _ - o
MBbGC 226/99.6 226|Missourt B. @ Nodaway island 2004/ SHSTUR (ANDREW F 5 0.038; 0.422
__iAccess : 3
MDC 226/99.6 226/ Missouri R. @ Nodaway Island 2004[SHSTUR |ANDREW 'E 1 0.14: 0.867
Access | ,
MDC 226/99.6 226/ Missourt R. @ Nodaway Island 2004;SHSTUR |ANDREW E 1 0.103; 0.726
_iAccess —_— : . —
MDC 1604/47.5] 1604 Missouri R. @ Weldon Spring CA|_2004 SHSTUR (ST CHARLES | . 5 0.036| 0.184
MDC 1604/47.5| 1604 Missouri R. @ Weldon Spring CA| 2004iSHSTUR |ST CHARLES | 'E 1 0114 057
MDC 1604/47.5] 1604 Missourl R. @ Weldon Spring CA; 2004/ SHSTUR :ST CHARLES ; E 1 0.07 1.1
MDC 1604/47.5 1604 Missouri R. @ Weldon Spring CA| 2004 SHSTUR ST CHARLES F 5 0.058 0.431
MDC " [1604/47.5] 1604 Missouri R. @ Weldon Spring CA| 2004/SHSTUR |ST CHARLES | F 5 0.058| 0,789
MDC 16804/47.5] 1604iMissouri R. @ Weldon Spring CA| 2004/SHSTUR :STCHARLES | E 1 0,113 0.766
EPAMDNR356/119.2] 356/Missouri R. bl Blue B, | 2005|C CARP_|JACKSON 5 0.58
EPA/MDNRI226/80.5 | 226/Missouri R. @ St. Joseph, Mo, | 2005/C CARP [BUCHANAN | W 5 0.049

Note: Site = WBID/number of miles from mouth; u = urban; r = rural; # in sample = the number

of fish in each “sample”.

Type = what form of the fish is evaluated:
W = the whole fish
F = the fillet of the fish only
E = the fish eggs only
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

¢ prot® - REGION Vi
' 901 NORTH 5TH STREET
KANSAS CITY, KANSAS 66101

JuL 0 5 2006

W agenct

Mr. Edward Galbraith, Director

Water Pollution Control Program

Water Protection and Soil Conservation Division
Missouri Department of Natural Resources
P.O.Box 176

Jefferson City, Missouri 65102

Dear Mr. Galbraith:

RE: Comments on Draft TMDLs public noticed on the MDNR website: Missouri River and
Mississippi River. '

The U.S. Envirenmental Protection Agency (EPA) is providing these comments on-the-......
proposed final Total Maximum Daily Loads (TMDLs) public noticed on the Missouri Department
of Natural Resources {MDNRs) website; http:/fwww.dnr.mo.gov/env/wpp/wpep-pn.htm.

‘Missouri River TMDL public notice period June 9, 2006, to July 9, 2006, comments are
in enclosure A.

Mississippi River TMDL public notice period June 9, 2006, to July 9, 2006, comments
are in enclosure A.

EPA has completed its review of the draft TMDLs on public notice. By this letter, EPA
is submitting comments concerning the draft TMDLs as listed in enclosure A. EPA appreciates
the opportunity to comment and the thoughtful effort that MDNR has put into these draft
‘TMDLs. EPA will continue to cooperate with and assist, as appropriate, in future efforts by
MDNR to develop TMDLs.

If you have any questions or concerns in regards to this matter, please do not hesitate to
contact Jack Generaux, TMDL Team Leader, at (913)551-7690, or Tabatha Adkins, TMDL
Team, at (913)551-7128.

Sincerely

John DeLashmit
Chief .
Water Quality Management Branch

RECYCLE &%

PARER CONTAING RECYCLID PRERE.



cc: Ann Crawford, TMDL Chief
Missouri Départment of Natural Resources

Phil Schroeder
Missouri Department of Natural Resources




Enclosure A

Regarding: Draft TMDLs for the Missouri and Mississippi Rivers, Chlordane and PCB
Impairments '

EPA has reviewed the draft documents and has the following comments which need to be
addressed in the final TMDL:

We have no specific comments regarding the draft TMDLs as posted by MDNR. Asa general
observation, most TMDLs generally have targeted water column endpoints but in these
instances, the targets were set based on fish tissue levels to protect human health. In some
TMDLs developed across the country for fish tissue impairments, a generic translator
(bicaccumulation factor) was used to relate the fish tissue to expected water column
concentrations. The same approach could have been used here; but, that process would not have
changed the conclusions of the TMDL., WLA and LA would still be set to zero because the
chemical manufacturing has been stopped and the residual in the environment is degrading
(albeit perhaps over a long time). Also identifying seasonal variation is not practical because the

fish tissue impairment represents the result of long-term exposures to varied conditions: By -« were e

continued monitoring of the fish tissue, the public will be kept informed of potential risks and
ultimately, the levels should be such that fish advisories will no longer be necessary.






Mr. Edward Galbraith, Director

‘Water Pollution Control Program

Water Protection and Soil Conservation Division
Missouri Department of Natural Resources
P.O.Box 176

Jefferson City, Missouri 65102

Dear Mr. Galbraith:

RE: Comments on Draft TMDLs public noticed on the MDNR website: Missouri River and
Mississippi River:

The U.S. Environmental Protection Agency (EPA) is providing these comments on the
proposed final Total Maximum Daily Loads (TMDLs) public noticed on the Missouri Department
of Natural Resources (MDNRs) website; http://www.dnr.mo.gov/env/wpp/wpcp-pn.htm.

~ Missouri River TMDL public notice period June 9, 2006, to July 9, 2006, comments are
in enclosure A.

Mississippi River TMDL public notice period June 9, 2006, to July 9, 2006, comments '
are in enclosure A.

EPA has completed its review of the draft TMDLs on public notice. By this letter, EPA
is submitting comments concerning the draft TMDLs as listed in enclosure A. EPA appreciates
the opportunity to comment and the thoughtful effort that MDNR has put into these draft
TMDLs. EPA will continue to cooperate with and assist, as appropriate, in future efforts by
MDNR to develop TMDLs.

If you have any questions or concerns in regards to this matter, please do not hesitate to
contact Jack Generaux, TMDL Team Leader, at (913)551-7690, or Tabatha Adkins, TMDL
Team, at (913)551-7128.

Sincerely,

John DeLashmit
Chief
Water Quality Management Branch

WWPD/WQMB:Adkins:MCx7490:06-29-06:H: WQMB/2006 Correspondence/Adkins/lron Horse Trail Lake WScover.doc
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cc: Ann Crawford, TMDL Chief
Missouri Department of Natural Resources

Phil Schroeder
Missouri Department of Natural Resources




Enclosure A

Regarding: Draft TMDLs for the Missouri and Mississippi Rivers, Chlordane and PCB
Impairments

EPA has reviewed the draft documents and has the following comments which need to be
addressed in the final TMDL:

We have no specific comments regarding the draft TMDLs as posted by MDNR. As a general
observation, most TMDLs generally have targeted water column endpoints but in these
instances, the targets were set based on fish tissue levels to protect human health. In some
TMDLs developed across the country for fish tissue impairments, a generic translator
(bioaccumulation factor) was used to relate the fish tissue to expected water column
concentrations. The same approach could have been used here; but, that process would not have
changed the conclusions of the TMDL. WLA and I.A would still be set to zero because the

- chemical manufacturing has been stopped and the residual in the environment is degrading
(albeit perhaps over a long time). Also identifying seasonal variation is not practical because the
fish tissue impairment represents the result of long-term exposures to varied conditions. By
continued monitoring of the fish tissue, the public will be kept informed of potential risks and
ultimately, the levels should be such that fish advisories will no longer be necessary.
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August 22, 2006

Mr. John Delashmit

U.S. Environmental Protection Agency
Region VII

901 North Fifth Street

Kansas City, KS 66101

RE: Response to Comments on the Mississippi and Missouri Rivers Total Maximum
Daily Loads ‘ -

Dear Mr. DelLashmit:

This letter responds to comments from the U.S. Environmental Protection Agency (EPA) on the
draft Total Maximum Daily Loads (TMDLs) for the Mississippi and Missouri Rivers.

We appreciate your observations. In response to public comments received during the comment
period, however, the Department of Natural Resources (department) has made changes to the
TMDL targets. In light of this, we will place these documents on public notice again. Enclosed
please find the comments and the department’s responses. '

Thank you for your comments and for EPA’s support in the TMDL process. If you have other
questions or wish to discuss this further, please contact Ms. Anne Peery at (573) 526-1426 or by
mail at the Missouri Department of Natural Resources, Water Protection Program, P.O. Box 176,
Jefferson City, Missouri 65102. :

Sincerely,
WATER PROTECTION PROGRAM

7

Philip A. Schroeder, Chief
Water Quality Monitoring and Assessment Section

PS:apl

Enclosure
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‘ TMDL/ Decision Document QC Check
Water Body Name _Missouri River Pollutant Chlordane and PCi2

Checks needed for the TMDL Submittal

A0 Submittal Letter ‘
%’ 0 Waterbody name #1 0 303(d) List WBID
[ 3 HUC correct “I7 [ designated use
G impaired use AT [ pollutant
(g/ 0 priority P70 Standard is cited and correct
#~ 0 LA+WLA+MOS=TMDL

Segment description from 303d list__£ame 65 i~ Ao i WQS
EZ/D TMDL segment agrees with description C

Decision Document Requirements Section by Section
Submittal Letter
[0 includes date of receipt by EPA
3 includes date of any revisions
Water Quality Standards Attainment
& O targeted pollutant is validated
# O anumeric target for pollutant is stated
—& 0 narrative/numeric cause effect relationship given
£ 0 loading capacity is given
# [ includes statement that WQS should be attained
Numeric Targets
[+ O water quality standards are listed
@ (0 designated uses are listed
&0 _or narrative criteria are listed
s 2B 1) for narrative criteria a numeric link is stated ‘
Link between numeric targets and pollatant :
B 0 links are expressed as @gr established J
BT established links are explained through analytical analysis @ J@’
Source Analysis ’ '
~B O all potential sources of pollutant loads to the waterbody are given
(11 point, non-point and background sources are discussed
~T1_ [0 point sources and their NPDES identifications are given
[} a final statement that the listing seems complete
Allocation .
~5 O general statement leading up to specific loading allocations
WLA Comment

X

3

0 total WLA given as well as a list of each source with permit identification numbers and its

- WLA with units
& [0 ifno WLA it is stated 1o be zero
LA Comment
#1 nonpoint load given with units
B 0 ifno LA it is stated as zero
Margin of Safety
0 MOS stated as jgipliciexplicit or both
[0 discussion of conservative assumptions for implicit MOS
{1 numeric MOS given and rational for the MOS
Seasonal Variation and Critical Conditions
0 any seasonal components of TMDL are discussed
[ any specific critical conditions (ie., low flow) discussed
Public Participation
~T7 O all public meeting listed, time and lecation
M {1 any additional opportunity for public review (web site} given
# 11 statement on how comments were considered
Monitoring Plan
£ 11 aspecific monitoring plan is listed
@D at least a minimum nmember of samples and a time frame are given
Reasofiabie Assurances

| if nonpoint source reductions are required to meet insufficient WLA there must be assurances

the reductions will be met by LA
/Z]/ 1 if no reasonable assurances, explanation of why there are none

(init.

Primary __ B Perkins ‘/Wf@ﬁ)
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% ; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

e prgt® REGION Vi

901 NORTH 5TH STREET
KANSAS CITY, KANSAS 66101

Nov 03 2006

Mr. Edward Galbraith, Director

Water Protection Program

Water Protection and Soil Conservation Division
Missouri Department of Natural Resources
P.O.Box 176

Jefferson City, Missouri 65102

Dear Mr. Galbraith:
Re:  Approval of Mississippi and Missouri rivers TMDLs

This letter responds to the Missouri Department of Natural Resources (MDNR) document
submissions received by the U.S. Environmental Protection Agency (EPA) Region 7 on
October 11, 2006, addressing seven Total Maximum Daily Loads (TMDL). These TMDLs
address the human health (fish consumption) use impairment of the Mississippi River (water
body IDs 0001, 3152, and 1707) and the Missouri River (water body IDs 1604, 0701, 0356 and
0226), with pollutants of Chlordane and Polychlorinated Biphenyls.

EPA has completed its review of these TMDL documents with supporting documentation
and information. By this letter, EPA approves the submitted TMDL documents. Enclosed with
this letter are EPA Region 7 TMDL Review Forms which summarize the rationale for EPA’s
approval of these TMDL documents. EPA believes the separate elements of the TMDLs
described in the enclosed forms adequately address the pollutants of concern through assessment
of loading capacity, consideration of seasonal variation, and margin of safety.

Under Section 7 of the Endangered Species Act, EPA is currently consulting with the
U.S. Fish and Wildlife Service regarding these TMDLs. While EPA is approving these TMDLs,
EPA may decide in the future that changes to these TMDLs are warranted based upon the results-

of the consultation.

We appreciate the thoughtful effort that MDNR has put into these TMDLs. We will
continue to cooperate and assist MDNR in developing future TMDLs.

Sincereiy,

| /ﬁliam/ A. sff 9%

Director
Water, Wetlands and Pesticides Division

Enclosure

E. RECYCLED
s % FLBER




CC:

Anne Peery, ‘
Missouri Department of Natural Resources

Phil Schroeder
Missouri Department of Natural Resources

Gerald Babao

_ American Canoe Association.

Paud Samford - -

American Canoe Association

ScottDye S

Siemra Club

John Simpson

'KS Natural Resource Council' -




Mr. Edward Galbraith, Director

Water Protection Program

Water Protection and Soil Conservation Division
Missouri Department of Natural Resources
P.O.Box 176

Jefferson City, Missouri 65102

Dear Mr. Galbraith:
Re:  Approval of Mississippi and Missouri rivers TMDLs

This letter responds to the Missouri Department of Natural Resources (MDNR) document
submissions received by the U.S. Environmental Protection Agency (EPA) Region 7 on
October 11, 2006, addressing seven Total Maximum Daily Loads (TMDL). These TMDLs
address the human health (fish consumption) use impairment of the Mississippi River (water
body IDs 0001, 3152, and 1707) and the Missouri River (water body IDs 1604, 0701, 0356 and
0226), with pollutants of Chlordane and Polychlorinated Biphenyls.

EPA has completed its review of these TMDL documents with supporting documentation
and information. By this letter, EPA approves the submitted TMDL documents. Enclosed with
this letter are EPA Region 7 TMDL Review Forms which summarize the rationale for EPA’s
approval of these TMDL documents. EPA believes the separate elements of the TMDLs
described in the enclosed forms adequately address the pollutants of concern through assessment
of loading capacity, consideration of seasonal variation, and margin of safety.

Under Section 7 of the Endangered Species Act, EPA is currently consulting with the
U.S. Fish and Wildlife Service regarding these TMDLs. While EPA is approving these TMDLs,
EPA may decide in the future that changes to these TMDLs are warranted based upon the results
of the consultation.

We appreciate the thoughtﬂii effort that MDNR has put into these TMDLs. We will
continue to cooperate and assist MDNR in developing future TMDLs.

W WPD/WQMB:Perkins:MCx7490:10—24—06:H:WQMB/2006 Correspondence/Perkins/MO and MS Rivers.doc
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Sincerely,

William A. Spratlin
Director
Water, Wetlands and Pesticides Division

. Enclosure

cC:

Anne Peery, -
Missouri Department of Natural Resources

Phil Schroeder

- Missouri Department of Natural Resources

Gerald Babao

AfHeFCan Canoe ASsoiation "

Paut Sanford
American Canoe Association

Scott Dye -
Sierra Club

John Simpson
KS Natural Resource Council



EPA Region 7 TMDL Review

TMDL ID: MOI1604, MO0701, Waterbody ID:  MO1604, MOO0701, MO0356, MO0226
MO0356, MO0226
Waterbody Name: MISSOURIRIVER

Tributary: ‘ :
Pollutant: CHLORDANE and PCB :
State: MO HUC: 10240001, 10240005, 10240011,

10300101, 10300102, 10300200
BASIN: MISSOURI RIVER
Submittal Date: 10/11/2006
Approved: Yes

Submittal Letter
~ State submittal letter indicates fi nal TMDL(s) for specific pollutani(s)/water(s) were adopted by the state, and
submitted to EPA for approval under section 303(d) of the Clean Water Act.

Missouri submitted this TMDL in a letter dated October 6, 2006 and received by EPA October 11, 2006,

Water Quality Standards Attainment
The water body’s loading capacity for the applzcable pollutant is identified and the rationale for the method
used to establish the cause-and-effect relationship between the numeric target and the identified pollutant
sources is described. TMDL and associated allocations are set at levels adequate to result in aft‘ammenr of
applicable water quality standards.

The listing pollutants are targeted directly. The numeric criterion for chlordane in water is 0.00048 ug/L and
for PCB in water is 0.000045ug/L for the impaired use (human health associated with fish consumption).
Average fish tissue concentrations are below threshold levels of 0.1 mg/kg of chlordane (sum of isomers) and
2.0 mg/kg of total PCBs in fish tissue. The targeted loading capacity is zero (0) pounds/day. This should
result in the attainment of water quality standards.

Numeric Target(s)
Submitial describes applicable water quality standards, including benef cial uses, applicable numeric and/or
narrative criteria. If the TMDL is based on a target other than a numeric water quality criterion, then a
numeric expression, site specific if possible, was developed from a narrative criterion and a description of the
process used to derive the target is included in the submiftol.

The numeric criteridn for chlordane in water is 0.00048 ug/L and for PCB in water is 0.000045ug/L for the
impaired use (human health associated with fish consumption).

Beneficial Uses for Missouri River:

» Livestock and Wildlife Watering

* Protection of Warm Water Aquatic Life and Human Health — Fish Consumption
* Whole Body Contact Recreation, Category B

* Secondary Contact Recreation

+ Irripation

» Drinking Water Supply

s Industrial

Numeric Target(s) and Pollutant(s) of concern



An explanation and analytical basis for expressing the TMDL through surrogate measures (e.g., parameters
such as percent fines and turbidity for sediment impairments, or chlorophyll-a and phosphorus loadings for
excess algae) is provided, if applicable. For each identified pollutant, the submittal describes analytical basis
Jor conclusions, allocations and margin of safety that do not exceed the load capacity.

Links in the TMDL are direct for load and indirect for the TMDL endpoint.
The department uses threshold levels of 0.1 mg/kg of chlordane (sum of isomers) and 2.0 mg/kg of
total PCBs in fish tissue to determine support of the designated use. Because DHSS
has a revised fish advisory methodology that follows EPA guidance, the threshold value for PCBs
will change. The new threshold value for unrestricted consumption will be 0.04 mg/kg of total
PCBs in fish tissue. If the average levels of these compounds exceed these levels in fillets of the
- fish sampled, the water body is considered to be not supporting the fish consumption use.-These -
.will be used for the endpoints for these TMDLs and the achievement of these targets. should lead to
- the removal of fish consurnption advisories. Missouri’s protocol for removing or dowrrgrading an
advisory requires at least two years of data below these targets.

Source Analysis
Important assumptions made in developing the TMDL, such as assumed distribution of land use in ) the
watershed, population characteristics, wildlife resources, and other relevant information affecting the
characterization of the pollutant of concern and its allocation to sources, are described. Point, non point and
background sources of pollutants of concern are described, including magnitude and location of the sources.
Submittal demonstrates all significant sources have been considered, '

Discussion of sources for both pollutants includes the history of their manufacture and cessation of
manufacture. The pollutants’ historic uses and present uses, for PCBs, are discussed. Additionaily, the
submittal discusses the possible routes of loading through iHicit use and disposal and the route of
bioaccumulation in the fatty tissues of fishes. It appears all sources have been considered.

Allocation :
Submittal identifies appropriate wasreload allocations for point, and load allocations for nonpoint sources. If

no point sources are present the wasteload allocation is zero. If no nonpoint sources are present, the load
allocation is zero.

The TMDL is zero (0} pounds/day as are the LA and WLA for both pollutants. -

WLA Comment

Since chlordane and PCBs were banned in 1988 and 1977, respectively, there shouId be neghglble discharge
of chlordane and PCBs into streams from wastewater treatment plants and other point sources.
Therefore, the WILA is set as zero pounds/day in this TMDL.

LA Comment

Since chlordane and PCBs were banned, there will be only minor and/or infrequent application of
chlordane anywhere that might be discharged under runoff conditions and enter the river. As time
passes, this, too, will decline. Therefore, the LA is set ag zero pounds/day in this TMDL.

Margin of Safety _
Submittal describes explicit and/or implicit margin of safety for each pollutant. If the MOS is implicil, the
conservative assumpltions in the analysis for the MOS are described. If the MOS is explicit, the loadings set
aside for the MOS are identified and a rationale for selecting the value for the MOS is provided.



The MOS is implicit. In order to ensure there is no threat of chlordane and PCB levels impairing fish

consumption, fish advisories will remain in effect until all samples taken from fish have met the desired

endpoint for two years, The department wili coordinate with DHSS in guarding against threats to human health
. associated with fish consumption from these two contaminants.

Seasonal Variatior and Critical Conditions
Submittal describes the method for accounting for seasonal variation and critical conditions in the TMDL(s).

This TMDL endpoint targets fish tissue concentrations of the pollutants. Incorporation of biomagnified
pollutants into fish tissue is the result of seasonal processes in fishes life stages and addresses seasonal
variation.

Public Participation
Submittal describes public notice and public comment opporrunzg) and explains how the publzc comments
were considered in the final TMDL(s).

This TMDL was on pubiic notice from June 9 to July 9, 2006. Due to comments received during
the first notice period, which resulted in substantial changes to the TMDL document, a second
public notice period was needed. This period was from Aug. 30 to Sept. 29, 2006. Groups who
received the public notice announcement included the Missouri Clean Water Commission, the
Water Quality Coordinating Committee, the water quality departments in neighboring states
where the Missouri River is a shared border (Kansas and Nebraska), 155 Stream

Team volunteers in the watershed, and the 51 legislators representing all the counties bordering
this river. Also, the department posted the notice, the Missouri River Information Sheet and
this document on its Web site, making them available to anyone with access to the Web, The
department has placed a copy of the notice, the comments received and its responses in the
Missouri River file.

Meonitoring Pian for TMI)L(S) Under Phased Approach
The TMDL identifies the monitoring plan that describes the additional data to be collected to determine if the
load reductions required by the TMDL lead to attainment of WQS, and a schedule for considering revisions to
the TMDL(s) (where phased approach is used).

Thisisa phased TMDL, which means that if future data indicates fish tissue chlordane and PCB
levels are not continuing to decline, this TMDL will be re-evaluated. This TMDL will be
incorporated nto Missouri’s Water Quality Management Plan.

MDC, the U.S. Environmental Protection Agency (EPA) and the department all provide fish tissue sample
results to the Missouri Department of Health and Senior Services (DHSS) for use in determining health risks
to fish consumers. DHSS, in turn, issues fish consumption advisories. DHSS has issued advisories based

on pesticide contaminants in fish since 1985, '

Reasonable assarance
Reasonable assurance only applies when reductions in nonpoint source loading is required to meet the

prescribed waste load allocations.

No reasonable assurances are required. The WLA is set at the lowest possible load.
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To rick_hansen@fws.gov, andy_roberts@iws.gov,

Adkins/ WWPD/R7/USEPA/U charlie_scot@fws.gov
S cc John DelashmittWWPD/R7/USEPA/US@EPA
10/20/20086 04:51 PM : bee Tabatha AdkinsWWPD/R7/USEPAUS

Subject Fw: TMDL for the Missouri and Mississippi Rivers

Charlie,Rick, or Andy,

Hi, I wanted to let you know that we have seven MDNR developed TMDLs formally
submitted to EPA.

Missouri River, WBID-1604 (100 miles), Atchison, Holt, Andrew, Buchanan,
Platte, Clay, Jackson, Ray, Lafayette, Carroll, Saline, Chariton, Howard,
Cooper, Moniteau, Boone, Cole, Callaway, Osage, Montgomery, Gasconade, Warren,
Franklin, St. Charles .and St. Louis Counties, Chlordane and Poly Chlorinated
Biphenyls (PCBs), bald eagle, Indiana bat, pallid sturgeon, Least tern, Topska
shiner, Gray bat, Pink mucket, Niangua darter, Scaleshell, Winged mapleleafl,
and any Critical Habitat.

Missouri Riwver, WBID-0701 (129 miles), Atchison, Holt, Andrew, Buchanan,
Platte, Clay, Jackson, Ray, Lafayette, Carrcll, Saline, Chariton, Howard,
Cooper, Moniteau, Boone, Cole, Callaway, Osage, Montgomery, Gasconade, Warren,
Franklin, St. Charles and St. Louis Counties, Chlordane and Poly Chiorinated
Biphenyls (PCBs), bald eagle, Indiana bat, pallid sturgeon, Least tern, Topeka
shiner, Gray bat, Pink mucket, Niangua darter, Scaleshell, Winged mapleleaf,
and any Critical Habitat.

Missouri River, WBID-035%6 {125 miles), Atchison, Holt, Andrew, Buchanan,
Platte, Clay, Jackson, Ray, Lafayette, Carroll, Saline, Chariton, Howard,
Cooper, Moniteau, Boone, Cole, Callaway, OCsage, Montgomery, Gasconade, Warren,
Franklin, St. Charles and St. Louis Ceounties, Chlordane and Poly Chlorinated
Biphenyls (PCBs), bald eagle, Indiana bat, pallid sturgeon, Least tern, Topeka
shiner, Gray bat, Pink mucket, Niangua darter, Scaleshell, Winged mapleleaf,
and any Critical Habitat.

Missouri River, WRBID-0226 (179 miles), Atchison, Holt, Andrew, Buchanan,
Platte, Clay, Jackson, Ray, Lafayette, Carroll, Saline, Chariton, Howard,
Cooper, Moniteau, Boone, Cole, Callaway, Osage, Montgomery, -Gasconade, Warren,
Franklin, St. Charles and St. Louils Counties, Chlerdane and Poly Chlerinated
Biphenyls (PCBs), bald eagle, Indiana bat, pallid sturgeon, Least tern, Topeka
shiner, Gray bat, Pink mucket, Niangua darter, Scaleshell, Winged mapleleaf,
and any Critical Habitat.

Mississippi River, WBID-0001 (165 miles}, Clark, Lewis, Marion, Ralls, Pike,
Linceln, St. Charles, St. Louis, Jefferson, Ste. Genevieve, Perry, Cape
Girardeau, Scott, Mississippi, New Madrid and Pemiscot, Chlordane and Poly
Chlorinated Biphenyls (PCBs), Gray Bat, Indiana bat, bald eagle, pallid
sturgeon, Pink mucket, scaleshell, Least tern, Fat pocketbook, Interior least
tern, Higgins eye pearly mussel, Topeka shiner, and Critical Habitat.

Mississippi River, WRID-03152 (124.5 miles), Clark, Lewis, Marion, Ralls,
Pike, Lincoln, St. Charles, St. Louis, Jefferson, Ste. Genevieve, Perry, Cape
Girardeau, Scott, Mississippi, New Madrid and Pemiscot, Chlordane and Poly
Chlorinated Riphenyls (PCBs), Gray Bat, Indiana bat, bald eagle, pallid
sturgeon, Pink mucket, scaleshell, Least tern, Fat pocketbook, Interior least’
tern, Higgins eye pearly mussel, Topeka shiner, and Critical Habitat.



Mississippi River, WBID-01707 (200.5 miles), Clark, Lewis, Marion, Ralls,
Pike, Linceoln, St. Charles, St. Louis, Jefferson, Ste. Genevieve, Perry, Cape
Girardeau, Scott, Mississippi, New Madrid and Pemiscot, Chlordane and Poly
Chlorinated Biphenyls {(PCBs), Gray Bat, Indiana bat, bald eagle, pallid
sturgeon, Pink mucket, scaleshell, Least tern, Fat pocketbook, Interior least
tern, Higgins eye pearly mussel, Topeka shiner, and Critical Habitat,

EPA is in the process of approving these TMDLs and believe that they do not
meet the 2 exceptions stated, whereby USFWS would conditionally concur on TMDL
approvals except in the cases of:

.1.  Any TMDL developed that requires modlflcatlon of flows from impoundments
either within. the.state of Missouri or cutside the state.on. a waterbody.
containing federally listed species would need te have formal consultation
conducted.

2., If a TMDL for a waterbody containing federally listed species is proposed.

or 1mplemented but it is determined that meeting the standard criteria is
unattainable for any reason, a formal consultaticn would need to be conducted
for that waterbody.

I am attaching a link to MDNRs website for you to review the TMDLs. Please
let me know if you have any questions. Thanks.

http://www.dnr.mo.gov/env/wpp/wpcp-pn.htm

Tabatha Adkins, WQMB
WWRPD, USEPA Region 7
901 North 5th Street
Kansas City, KS 66101
913.561.7128
adkins.tabatha@epa.gov
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